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(54) Medication dispensing apparatus. 

@ A system delivers a number of safe doses 
from a pressurized and metered medication 
canister (13) via a dispenser (10) to a patient 
The improvement includes a counter device 
(130) for accurately determining the number of 
safe doses delivered from the medication canis- 
ter. Also a warning device (131) alerts the pa- 
tient either visually, audibly, mechanically or in 
a combination thereof about an impending and 
then a final exhaustion of the number of safe 
doses delivered from the medication canister. 
The improved system takes advantage of the 
patient-actuated movement of the medication 
canister in the dispenser body to activate either 
an electronic or a mechanical counter device. 
Alternatively, the improved system may be 
patient-activated independently from, but in 
conjunction with, the dispensing of medication 
from the canister. 
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The present invention relates to medication dis- 
pensing apparatus. The invention relates in particu- 
lar, but not exclusively, to electronic and mechanical 
devices for recording doses of pre-measured, aero- 
sol-delivered prescription and over-the-counter med- 5 
ication released from a pressurized canister con- 
tained in a patient-held dispensing unit The invention 
is used in conjunction with conventional aerosol med- 
ication dispensing devices and is also used for the 
purpose of keeping an account of the number of 10 
doses dispensed from the pressurized canister. This 
method of medication delivery is utilized to treat and 
control asthma and other respiratory diseases afflict- 
ing approximately eleven million adults and children. 

It is of absolute necessity to keep an accurate re- 15 
cord of the number of medication doses dispensed 
from a pressurized canister in order not to exceed the 
number of safe doses indicated by a manufacturer. 
Exceeding a manufacturer's indicated safe dose rap- 
idly increases the potential for prematurely running 20 
out of the actual medication in the canister, and even- 
tually dispensing only the remaining propellant. This 
unexpected depletion of medication can lead to either 
an aggravation of the disease symptoms, an in- 
creased need for medication, or, in extreme cases, 25 
hospitalization to bring the disease under control. 
Conversely, an overly cautiously approach to the 
number of the manufacturer's indicated safe doses by 
prematurely throwing away the canister before the 
medication is actually used up results in an increase 30 
in costs for the patient due to the waste of the remain- 
ing safe doses in the medication canister. 

There is a general lack of knowledge among pa- 
tients and health care professionals concerning pres- 
surized medication dispensers and their limitations. 35 
Uninformed patients shake the canister and listen to 
the sound of the liquified gas propellant which may 
not contain the proper amount of medication in sus- 
pension for a prescribed dose. Others spray in the air 
to observe the mist which may be deficient in medi- 40 
cation, while others just guess. Informed patients util- 
ize manual recording of each use and/or calculate the 
date and time of day when the last fully safe dose is 
reached. 

The latter method is complicated and prone to er- 45 
ror, as some medications are used on demand (i.e., 
before athletic activity or at the onset of disease 
symptoms). The same or other medications may be 
utilized as a doctor directs at pre-determined inter- 
vals which may change over the life cycle of the pres- so 
surized medication canister. Many patients are often 
on more than one medication delivered at different 
time intervals which can further complicate the count- 
ing process. 

Thus, it is a problem in the prior art to provide the 55 
patient with an accurate count of the safe doses re- 
maining in a metered and pressurized medication 
canister. 
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It is also a problem in the prior art to provide the 
patient with a visual warning about the impending and 
final exhaustion of the manufacturer's designated 
"safe" limit of medication doses contained within a 
metered and pressurized canister. 

According to the present invention in a first as- 
pect there is provided an apparatus for delivering a 
number of doses of medication to a patient, compris- 
ing a dispenser for delivering doses of medication 
from a pressurized container to a patient, character- 
ised in that the apparatus includes means for count- 
ing the number of doses delivered by the medication 
canister, and means for warning the patient of im- 
pending and/or actual exhaustion of the number of 
doses capable of being delivered from the medication 
canister. Preferably the warning means operates to 
indicate the impending and/or actual exhaustion of 
the number of "safe", or medically satisfactory, doses 
capable of being delivered from the medication can- 
ister. 

It is to be appreciated that where features of the 
invention are set out herein with regard to the appa- 
ratus according to the invention, such features may 
also be provided with regard to a method according 
to the invention, and vice versa. 

In accordance with a further, independent aspect 
of the invention, there may be provided a dose mon- 
itoring device for use with a dispenser for delivering 
doses of medication from a pressurised canister to a 
patient, characterised in that the monitoring device 
comprises: means for counting the number of doses 
delivered from the medication canister; means for 
warning the patient of impending and/or actual ex- 
haustion of the number of doses capable of being de- 
livered from the medication canister: and means for 
attaching the counting means to the dispenser in a 
position for operation by the user during operation of 
the dispenser to deliver a dose of medication. 

An apparatus or monitoring device according to 
the invention may include trigger means for activating 
the counting means when a dose is dispensed, the 
trigger means being adapted and positioned for oper- 
ation by the user automatically during operation of the 
dispenser to deliver a dose of medication. 

In some preferred arrangements the attachment 
means comprises a sleeve device on or in which the 
counting means is mounted, the sleeve device being 
adapted to fit over the dispenser. The counting means 
may be attached to an exterior surface of the counter 
sleeve device (when provided), or of the dispenser, or 
the counting means may be formed integrally with the 
counter sleeve (when provided), or formed integrally 
with a wall of the dispenser. 

The invention is particularly applicable where the 
dispenser operates by cooperation with a pressurized 
canister by depression of the canister relative to the 
dispenser by the patient to deliver a dose of medica- 
tion. In some arrangements the trigger means may be 
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adapted to be operated manually by the patient and 
to cooperate with the canister so that movement of the 
triggering means produces movement of the canister 
to deliver a dose, with automatic counting of the dose. 
In other arrangements the trigger device is adapted 5 
to cooperate with the canister so that upon movement 
of the canister during dispensing of a dose, the count- 
ing device is activated automatically. In other ar- 
rangements the counting means may be adapted to 
be activated by independent action of the patient at 10 
the occasion of the delivery of each dose of medica- 
tion, without the provision of automatic trigger means. 

Most preferably the warning device comprises a 
visual indication of a number stored in the counting 
means. Preferably the counting means is adapted to is 
store a number representing the number of doses ca- 
pable of being delivered by the medication canister, 
and the counting means is arranged to reduce the 
number stored upon activation of the counting means 
in response to delivery of one or more doses. Prefer- 20 
ably the warning means is arranged to give a visual 
and/or audible warning when the number stored in the 
counting means has been reduced to a preset prede- 
termined number, and most preferably the warning 
means is arranged to give a second visual and/or au- 25 
dible warning when the number stored by the count- 
ing means has been reduced to a second, lower, pre- 
determined number. Another preferred feature is that 
there may be provided means for locking the counting 
means to prevent further activation of the counting 30 
means after a predetermined number of counts has 
been activated. 

In accordance with a further, independent aspect 
of the invention, there may be provided a system for 
delivering a number of safe doses from a pressurized 35 
and metered medication canister via a dispenser to a 
patient, wherein the improvement comprises: 

(a) means for counting accurately the number of 
safe doses delivered from the medication canis- 
ter; and 40 

(b) means for warning the patient about an im- 
pending and then final exhaustion of the number 
of safe doses delivered from the medication can- 
ister. 

The system may further comprise (c) means for 45 
attaching the counting means to one of the dispenser 
and a counter sleeve device. In some arrangements 
said counting means may either be formed integrally 
with or attached to the dispenser. In other arrange- 
ments said counting means may either be formed in- 50 
teg rally with or attached to the counter sleeve device. 
Said attaching means may be an expandable strap, 
or an adhesive, or may include hook and loop fasten- 
ers. 

In some arrangements said counting means may 55 
carry an external plunger-type trigger device and a 
supporting column means for activating automatically 
a counter device. In other arrangements said count- 



' A2 4 

ing means may carry an internal lever-type trigger 
means for activating automatically a counter device. 
In yet other arrangements said counting means may 
include an independently patient-activated counter 
device. 

Said counting means may carry an electronic 
counter device; and said electronic counter device 
may further include a microcontroller and a power 
source. 

Said warning means may include a buzzer alarm 
means for sending an audible signal to the patient. 
Said warning means may include a liquid crystal dis- 
play means for showing a dose count and for sending 
a visual status signal to the patient. 

Said electronic counter device may include a first 
microswitch means for setting the dose count by the 
liquid crystal display means, and said electronic 
counter device may include a second microswitch 
means for setting the dose count by the liquid crystal 
display means. 

In other arrangements, said counting means may 
carry a mechanical counter device, and said mechan- 
ical counter device may include at least one num- 
bered counter wheel. The system may further com- 
prise stop projection means, arranged inside the 
counting means, for locking up said at least one num- 
bered counter wheel. There may be provided means, 
arranged inside the counting means, for resetting 
said at least one numbered counter wheel to restart 
counting accurately the number of safe doses to be 
delivered from the medication canister. 

There will now be set out a number of objects of 
the invention which relate at least to preferred em- 
bodiments of the invention, and which do not neces- 
sarily relate to all forms of the invention. Aspecif ic ob- 
ject of the present invention is to provide a device for 
both the automatic and the manual recording of the 
dispensing of metered medication from a patient-ac- 
tivated, pressurized canister. Another object is to give 
a warning of the pending depletion of "safe" limits of 
medication in order to provide sufficient time for pro- 
curement of a stand-by replacement canister in ad- 
vance of final exhaustion. Yet another object is to pro- 
vide a warning upon reaching the maximum number 
of "safe" doses of medication and also to provide a 
warning about the need for immediate canister re- 
placement. Yet another object is to provide for a 
counting device which will not interfere with, nor hin- 
der, the dispensing of medication. Still another object 
is to maintain current manufacturers' use of identify- 
ing color codes, dispenser body dimensions, and can- 
ister sizes. Still another object of this invention is to 
provide counter recording embodiments which are 
simple in construction, which are inexpensive to man- 
ufacture, and which use either conventional digital 
electronics or mechanical wheel counters in common 
use today. The foregoing objects and other advantag- 
es are achieved through the use of several counting 
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systems to activate either electronic or mechanical 
count-down devices. 

Yet further preferred and optional features and 
combinations of features will now be described. It is 
particularly to be appreciated that the following state- 
ments relate to preferred or optional or exemplary 
features and do not necessarily set out essential fea- 
tures of the invention. In some cases these features 
may provide independent inventive concepts which 
may be utilised independently of other features. 

In preferred arrangements, each counting sys- 
tem includes a counter in a container that either is 
constructed as an integral part of a colored or a clear 
plastic sleeve, which is then slipped over the main 
body of a manufacturer's dispenser, or is constructed 
as an integral part of a modified manufacturer's dis- 
penser body. Alternatively, the counter is attached 
either temporarily or permanently either to the main 
body of the manufacturer's dispenser or to a plastic 
sleeve that is then slipped over the main body of the 
dispenser. 

Furthermore, each counting system contains 
either an electronic or a mechanical counting device 
housed in the container. 

In addition, several counting systems contain 
either an external plunger trigger, or an internal lever 
trigger built into either the body of the manufacturer's 
dispenser or the body of a counter sleeve device. This 
trigger automatically activates the counting device 
while dispensing each medication dose. 

Also, several systems provide for the user to ac- 
tivate the counting device in conjunction with, but in- 
dependent of, the dispensing of each medication 
dose. 

All counting systems provide advance visual 
warning of the pending need for medication canister 
replacement. In addition, electronic-based devices 
can incorporate auditory warnings. 

Mechanical counting devices provide for opera- 
tional lock-up when the manufacturer's "safe" dose 
limit is reached. Both electronic and mechanical 
counting devices can provide for resetting the counter 
device when the counter systems are utilized in con- 
junction with either reusable sleeve devices or reus- 
able manufacturer's dispensers. Furthermore, the 
electronic and the mechanical counting devices can 
be transferred and attached to the manufacturer's re- 
placement dispensers. 

Embodiments of the invention will now be descri- 
bed by way of example with reference to the accom- 
panying drawing in which: - 

Fig. 1 A is a side elevational view of a prior art de- 
vice; ■ 

Fig. 18 is a partially broken away top plan view 
of the prior art device; 

Fig. 1C shows the use of the prior art device in op- 
eration; 

Fig. 2A is an exploded side elevational view of a 



sleeve device which is a part of a first embodi- 
ment of the present invention that is slipped over 
the prior art device shown in Figs. 1A, 1Band 1C; 
Fig. 2B is an enlarged front elevational view of a 
5 plunger trigger device used in the sleeve device 

of the first embodiment; 

Fig. 2C is a partially broken away top plan view 
of the first embodiment; 

Fig. 2D is a front elevational view of the first em- 
10 bodiment; 

Fig. 3A is a top plan view of a second embodi- 
ment; 

Fig. 3B is a side elevational view of the second 
embodiment; 

15 Fig. 3C is a top plan view of a third embodiment; 
Fig. 3D is a side elevational view of the third em- 
bodiment; 

Fig. 4A is a partially broken away top plan view of 
a fourth embodiment; 
20 Fig. 4B is a front elevational view of the fourth 
embodiment; 

Fig. 4C is a side elevational view of the fourth em- 
bodiment; 

Fig. 5A is a schematic illustration of a first em- 
25 bodiment of an electronic circuit used in the pres- 
ent invention; 

Fig. 5B is a table relating preset amounts of med- 
ication doses available, whether or not a jumper 
in the electronic circuit is in place; 
30 Fig. 5C is a schematic illustration of a second em- 
bodiment of the electronic circuit used in the 
present invention; 

Fig. 6A is a partially broken away side elevational 
view of a fifth embodiment of the present inven- 
35 tion; 

Fig. 6B is an enlarged side elevational view of a 
lever-type trigger device used in the fifth em- 
bodiment; 

Fig. 6C is a front elevational view of the fifth em- 

40 bodiment; 

Fig. 7A is a front elevational view of a sixth em- 
bodiment with a cover in place; 
Fig. 7B is the front elevational view of the sixth 
embodiment with the cover removed; 

45 Fig. 7C is a partially broken away side elevational 
view of the sixth embodiment; 
Fig. 7D is an enlarged side view of details shown 
in Fig. 7C; 

Fig. 7E is an enlarged top plan view of one detail 
50 shown in Fig. 7D; 

Fig. 7F is an enlarged top plan view of another de- 
tail shown in Fig. 7D; 

Fig. 7G is a partial front elevational view of a sev- 
enth embodiment having a reset feature; 
55 Fig. 7H is a partially broken away side elevational 
view of details shown in Fig. 7G; 
Fig. 8A is a front elevational view of an eighth em- 
bodiment with cover in place; 
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Fig. 8B is the front elevational view of the eighth 
embodiment with both the cover and the counter 
wheels removed; 

Fig. 8C is a partially broken away and enlarged 

side elevational view of the eighth embodiment; s 

Fig. 8D is the front elevational view of the eighth 

embodiment with only the cover removed; 

Fig. 8E is a partial front elevational view of the 

eighth embodiment having a reset feature; 

Fig. 8F is a side elevational view of details shown 10 

in Fig. 8E; 

Fig. 9A is a front elevational view of a ninth em- 
bodiment with cover in place; 
Fig. 9B is the front elevational view of the ninth 
embodiment with the cover removed; 15 
Fig. 9C is a partial front elevational view of a 
modified ninth embodiment having a reset fea- 
ture; 

Fig. 9D is a side elevational view of details shown 
in Fig. 9C; 20 
Fig. 1 0A is a front elevational view of a tenth em- 
bodiment; 

Fig. 1 0B is a partially broken away and enlarged 
side elevational view of the tenth embodiment; 
Fig. 10C is an enlarged view of details shown in 25 
Fig. 10B; 

Fig. 10D is a partial front elevational view of a 
modified tenth embodiment having a reset fea- 
ture; 

Fig. 10E is a side elevational view of details 30 
shown in Fig. 10D; 

Fig. 11 A is a front elevational view of an eleventh 
embodiment; 

Fig. 11 B is a partially broken away and enlarged 
side elevational view of the eleventh embodi- 35 
ment; 

Fig. 11C is an enlarged view of details shown in 
Fig. 11 B; 

Fig. 11D is a partial front elevational view of a 
modified eleventh embodiment having a reset 40 
feature; 

Fig. 11 E is a side elevational view of details 
shown in Fig. 11 D; 

Fig. 12A is a front elevational view of a twelfth 
embodiment showing a first method of attaching 45 
the counter housing to the dispenser body; 
Fig. 12B is a top plan view of the twelfth embodi- 
ment also showing the first method of attaching 
the counter housing to the dispenser body; 
Fig. 12C is an enlarged top plan view of the so 
twelfth embodiment showing a second method of 
attaching the counter housing to the dispenser 
body; 

Fig. 12D is an enlarged top plan view of the 
twelfth embodiment showing a third method of 55 
attaching the counter housing to the dispenser 
body; 

Fig. 1 3A is a front elevational view of a thirteenth 



embodiment; 

Fig. 13B is a front elevational view of a modified 
thirteenth embodiment having a reset feature; 
Fig. 14A is a front elevational view of a fourteenth 
embodiment; 

Fig. 14B is a front elevational view of a modified 
fourteenth embodiment having a reset feature; 
and 

Fig. 15 is a front elevational view of a fifteenth 
embodiment having a reset feature. 
Figs. 1A-1C are offered to provide a background 
as to the construction and operation of a current man- 
ufacturer's metered dose dispenser system 10. Figs. 
1 Aand 1 B show a representative prior art device upon 
which the present invention is an improvement while 
Fig. 1 C depicts the mode of operating the prior art de- 
vice. 

Fig. 1 Adepicts a side elevational view of the com- 
plete manufacturer's metered dose dispenser system 
1 0. This prior art device has a uniquely colored plastic 
dispenser body 12 with an integral of feet mouthpiece 
15, a pressurized metal canister 13 containing a liq- 
uified gas propellant mixed with medication, and a 
separate contrasting color plastic dust cap 14. The 
medication canister 13 is installed within the dispens- 
er body 12, base up. A medication transfer tube 16 is 
partially inserted, with a snug fit, into an orifice box 
17 and is restrained from downward movement by an 
internal stop 19. When sufficient finger pressure is 
applied by a user to the concave base of the medica- 
tion canister 13, the canister 13 moves downward as 
the medication transfer tube 16 recedes into the body 
of the canister 13. This downward action allows the 
release of a pre-measured volume of propellant and 
suspended medication which travels down the medi- 
cation transfer tube 16, through the orifice box 17, 
and discharges as a vapor through the offset mouth- 
piece 15. The medication canister 13 automatically 
returns to its starting position when the downward fin- 
ger pressure is released. 

Fig. 1B depicts a top plan view of the square- 
shaped dispenser body 12 favored by a particular pri- 
or art manufacturer. Other manufacturers favor modi- 
fied squares, ellipses, or other dimensional varia- 
tions, plus color variances for tactile and visual rec- 
ognition. The dispenser body 12 contains guide chan- 
nels 18 to provide for lateral stability and for ease of 
installation of the medication canister 13. 

Fig. 1C depicts the operating position of the prior 
art device utilized by a patient to deliver medication. 
In sequence, the patient shakes the manufacturer's 
dispenser system 10 to place the medication con- 
tained within the canister 1 3 into suspension. The dis- 
penser body 12 is then held in the hand with the fore- 
finger positioned on the base of the medication can- 
ister 13. A deep exhale is performed and the of feet 
mouthpiece 15 is placed in the mouth, tightly sealed 
by the lips. The base of the medication canister 13 is 
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pressed downward by the user's forefinger at the start 
of a deep Inhale, thereby allowing a metered amount 
of vaporized medication to enter the offset mouth- 
piece 15 and to be ingested into bronchi and lungs. 
When the finger pressure is released, the medication 
canister 1 3 returns to the starting position and the se- 
quence is completed. Required daily or periodic main- 
tenance involves the steps of removing the medica- 
tion canister 13, rinsing the dispenser body 1 2 and or- 
ifice box 17 (not shown in Fig. 1C) so that there is no 
medication build-up, air drying the dispenser body 12 
and the orifice box 17 (not shown in Fig. 1C), and fi- 
nally placing the medication canister 13 back into the 
dispenser body 12. 

Figs. 2A-2D depict a first embodiment intended 
for the automatic recording of the dispensing of pres- 
surized and metered medication doses. This first em- 
bodiment includes a slip-on counter sleeve body 112 
containing a plunger-type trigger device 120, an elec- 
tronic counter device 130, and other features collec- 
tively designated as a counter sleeve device 100. 

Fig. 2A depicts an exploded side elevational view 
of the counter sleeve device 100 above the manufac- 
turer's dispenser system 1 0 over which it is to be slip- 
ped and installed. The counter sleeve device 100 has 
a counter sleeve body 112 which is constructed of 
either a matching colored or a clear plastic material. 
The counter sleeve body 112 conforms to fit over the 
cross-sectional and vertical dimensions of the dis- 
penser body 12. A support column 114 for an external 
plunger-type trigger device 120 and a counter hous- 
ing 113 for an electronic counter device 130 are con- 
structed on one exterior wall of the counter sleeve 
body 112. A horizontal connector 121 of the plunger- 
type trigger device 120 is attached to a concave disk 
122 which has a slightly smaller diameter than the 
concave base of the medication' canister 1 3. A round- 
ed vertical trigger shaft 123 of the plunger-type trig- 
ger device 120 extends vertically downward through 
the support column 114 and into the interior of the 
counter housing 113. 

Installation is accomplished, as shown in Fig. 2A, 
by sliding the counter sleeve device 100 downwardly 
over the dispenser body 12 until the counter sleeve 
device 100 firmly rests on a semicircular surface 15A 
formed at a juncture of the dispenser body 1 2 and the 
offset mouthpiece 15. Two side projections 116 pro- 
vide aid as finger grips for installation and removal of 
the counter sleeve device 100 from the dispenser 
body 12. 

Alternatively, as shown only in Fig. 2A, an inde- 
pendently constructed support column 214 contain- 
ing the plunger trigger device 120 and a connected 
counter housing 213 may be permanently attached 
by a manufacturer to the counter sleeve body 112 util- 
izing a contact-type adhesive 205 applied to the con- 
toured rear wall 212 in a manner depicted in Fig. 12C. 

Returning to Fig. 2A, the combined unit of the 



counter housing 213 and the support column 214 is 
then pressed against the counter sleeve body 112 at 
a designated location to effect a permanent installa- 
tion. 

5 The aforementioned alternative method of at- 

tachment of the independently constructed support 
column 214 and the counter housing 213 connected 
thereto may likewise be utilized in the forthcoming 
embodiments shown in Figs. 3, 4, 8, 9 and 10, where- 

w in the combined unit of the counter housing 213 and 
the support column 214 may be permanently attach- 
ed with a contact-type adhesive 205 by a manufactur- 
er either to the counter sleeve body 112 or directly 
onto the manufacturer's dispenser body 12. 

15 This alternate construction and attachment 
method is applicable for use on all counter sleeve de- 
vices 100 and manufacturer's dispenser systems 10 
wherein the external plunger trigger device 120 is util- 
ized. A benefit of this embodiment is the elimination 

20 of the need for a manufacturer to retool in order to pro- 
duce a modified dispenser body 12. 

Fig. 2B depicts an enlarged front elevational view 
of the plunger-type trigger device 120 and also shows 
the construction of the rounded vertical trigger shaft 

25 123 and the support column 114. The vertical trigger 
shaft 123 enters the support column 114 through a 
water-tight seal 124 and proceeds downwardly 
through a turning chamber 125, then through key 
slots 126, ending within the counter housing 113. Two 

30 key projections 1 27 extend within the key slots 1 26 to 
provide support for the vertical trigger shaft 123 dur- 
ing normal operations. A compression spring 128 is 
attached near the base of the vertical trigger shaft 
1 23 and rests against the top interior wall of the coun- 

35 ter housing 1 1 3. For either removal or replacement of 
the medication canister 13 (not shown in Fig. 2B), the 
vertical trigger shaft 123 is lifted against the com- 
pression spring 128, thereby raising the key projec- 
tions 127 into the turning chamber 125 and clearing 

40 the key slots 126. The vertical trigger shaft 123 is 
then turned 90 degrees, thus allowing the concave 
disk 122 to clear the concave bottom of the medica- 
tion canister 1 3 (not shown in Fig. 2B). The release of 
the lifting pressure on the vertical trigger shaft 123 al- 

45 lows the key projections 1 27 to rest on the lower floor 
of the turning chamber 125, thereby resulting in a 
lock-out of the plunger-type trigger device 120 so that 
inadvertent operation of an electronic dose count mt- 
croswitch 135, shown in Fig. 2D, is prevented when 

so the medication canister 1 3 is either removed for main- 
tenance or replaced. 

Fig. 2C depicts a top plan view of the counter 
sleeve device 1 00 shown in the top part of Fig. 2A and 
installed on a manufacturer's dispenser system 10 

55 shown in a lower half of Fig. 2A. Returning to Fig. 2C, 
the counter sleeve body 112 is constructed with a 
slightly narrower inside rear dimension and also with 
a vertical break opening 1 1 7 in a rear wall of the coun- 
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ter sleeve body 112. The opening 117 widens slightly 
when the counter sleeve device 100 is installed down- 
wardly over the dispenser body 12. The natural ten- 
dency of the plastic material of the counter sleeve 
body 112 to return to its original shape results in ere- 5 
ating the friction necessary to hold the counter sleeve 
device 100 in place on the dispenser body 12. The 
concave disk 122, which is attached to the horizontal 
connector 121, is centered over and seated on the 
concave base of the pressurized medication canister w 
13. The two side projections 116 provide aid to the 
user for installation and removal of the counter sleeve 
device 100 from the dispenser body 12. 

Fig. 2D depicts a front elevational view of the 
counter sleeve device 100 installed on the manufac- 15 
turer's dispenser system 10 shown in the lower half 
of Fig. 2A. Returning to Fig. 2D, the counter housing 
113 includes the electronic counter device 1 30 having 
a visible three-digit liquid crystal counter display 131 , 
a power supply (not shown), and the pressure-re- 20 
sponsive electronic dose count microswitch 135 to 
activate a preprogrammed microcontroller to be dis- 
cussed later in regard to Figs. 5A and 5C. The elec- 
tronic counter device 130 records each delivery of a 
medication dose. The user applies a downward pres- 25 
sure on the base of the pressurized medication can- 
ister 1 3 and on the concave disk 1 22, thus causing the 
lower end tip of the vertical trigger shaft 1 23 to move 
downwardly. Upon contact, the tip closes the elec- 
tronic dose cou nt micro-switch 1 35 located within the 30 
counter housing 113. The dose count microswitch 1 35 
activates the electronic counter device 130, thus 
causing a number on the LCD counter display 131 to 
be reduced by a count of one so that a visual status 
signal is sentto the patient. The electronic dose count 35 
microswitch 135 returns to the open position when 
the patient releases the downward finger pressure on 
the medication canister 13 and the concave disk 122, 
thereby allowing the vertical trigger shaft 1 23 to move 
upwardly due to the lifting force provided by the med- 40 
ication canister 1 3 returning to its normal rest posi- 
tion. An external pressure-sensitive count reset 
switch 139 is installed in a side wall of the counter 
housing 11 3 in order to reset the LCD counter display 
131 in all embodiments where the electronic counter 45 
device 130 is intended for reuse. The function and the 
operation of the count reset switch 139 are described 
later with reference to Fig. 5C. 

Figs. 3A-3D depict second and third embodi- 
ments which further show the versatility of the coun- 50 
ter sleeve device 100 for utilization on a variety of 
manufacturers' dispenser systems 10. Alternate 
mounting locations for the plunger-type trigger device 
120, the counter sleeve device 100, the support col- 
umn 114, and the counter housing 1 1 3 may be prefer- 55 
red for operating the invention. 

For example, Figs. 3A and 3B depict a manufac- 
turer's preference for a somewhat elliptical dispenser 



body 12. In this second embodiment, the counter 
sleeve device 100 of the invention is constructed of 
either clear or matching color plastic and conforms to 
the dimensions of the manufacturer's elliptical dis- 
penser body 12, thereby maintaining easy tactile and 
visual identification for users. The rear mounting of 
the plunger-type trigger device 120, the support col- 
umn 114, and the counter housing 113 is an illustra- 
tive second embodiment 

Figs. 3C and 3D illustrate the third embodiment 
in top plan and side elevational views, respectively, of 
another manufacturer's modified, rectangular-shap- 
ed, dispenser body 1 2. The cou nter sleeve device 1 00 
is manufactured of either clear or matching color plas- 
tic material and conforms closely to the dimensions of 
the manufacturer's rectangular-shaped, dispenser 
body 12. The side mounting of the counter housing 
1 1 3, the plunger-type trigger device 1 20, and the sup- 
port column 114 is an illustrative third embodiment 

Figs. 4A-4C depict top plan, front, and side ele- 
vational views, respectively, of a plunger-type trigger 
device 120 installed directly on a manufacturer's 
modified dispenser system 10 which includes the 
support column 114 and an electronic counting de- 
vice 130 installed within the counter housing 113 that 
is constructed as an integral part of the dispenser 
body 12 by the manufacturer. 

Alternatively, as shown in Fig. 2A only, the inde- 
pendently constructed counter housing 213 and the 
support column 214 may be directly attached to the 
dispenser body 12 with the contact-type adhesive 
205. Returning to Figs. 4A-4C, all features and oper- 
ations of this fourth embodiment are otherwise the 
same as described in reference to the first embodi- 
ment shown in Figs. 2A-2D. The modifications and at- 
tachments may be located on either the front, the 
sides, or the back of the dispenser body 12, as descri- 
bed in regard to the second and third embodiments 
shown in Figs. 3A-3D. 

Fig. 5A is a schematic drawing of a first embodi- 
ment of the electronic counter device 130. Fig. 5C is 
a schematic drawing of a second embodiment of the 
electronic counter device 130. Fig. 5B is a table cor- 
relating electrical jumper installation to preset the 
starting count of safe medication doses available to 
a patient. The construction of the electronic counter 
device 130 was initially shown generally in Fig. 2D 
and again in Fig. 4B. The electronic counter device 
1 30, once activated by a trigger device (not shown in 
Figs. 5A and 5C), informs a user as to the number of 
safe doses of medication remaining in the pressu- 
rized medication canister 13 of Figs. 2A, 2C, 2D, 4B, 
and 4C. This same electronic counter device 130 will 
also be seen later in the embodiments shown in Figs. 
6A, 6C, and 12A. 

In Fig. 5A, an FE2201 3 1/2 digit liquid crystal dis- 
play (LCD) made by the AND Corp. is preferred for the 
LCD counter d isplay 1 31 . Either an Oki MSM5054 or 
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a Sanyo LC5730 may serve as a microcontroller 132 
that possesses a self-contained preprogrammed 
memory and display drivers. The microcontroller 132 
also features a program halt state to reduce power 
consumption when the counter device 1 30 is not ac- 
tive. Either an Eveready ER803BP 1.5-volt lithium 
battery or an equivalent NEDA 5007C standard bat- 
tery is a preferred power source 133. A positive ter- 
minal for the power source 133 is connected through 
a battery circuit V DD to a terminal of the normally open 
dose count microswitch 135 and to a predisposed pin 
VDD on the microcontroller 132. A negative terminal 
for the power source 133 is connected to a predis- 
posed pin VSS1 located on the microcontroller 132, 
Two ERIE Z5V-.1 MFD capacitors 134 are connected 
to the power source 133 and predisposed pins VEE 
and VSS2 which are needed to raise the power level 
required to operate the LCD counter display 131. An 
Epson American MC405 32.768 KHZ crystal_oscilla- 
tor 1 37, installed on predisposed pins XT and XT, acts 
as an internal clock tocontrol the timing of the micro- 
controller 132 program functions. An ITW 60-1000 
pressure-sensitive unit may serve as the dose count 
microswitch 135, initially seen in Fig. 2A, and is con- 
nected between the battery circuit V DD and a predis- 
posed pin S1. Closure of the dose count microswitch 
135 activates the microcontroller 132. 

Continuing with Fig. 5A, two predisposed pins S3 
and S4 are available on the microcontroller 132 to 
which electrical jumper connections J 1 and J2, collec- 
tively identified as jumper 1 36, may or may not be in- 
stalled to connect with the battery circuit V 0D . The sta- 
tus of the jumper 136 determines the starting count 
on the LCD counter display 131. The microcontroller 
132 is capable of being programmed to contain up to 
four starting counts ranging from "0" to "999", thereby 
allowing one electronic counter device 130 to be util- 
ized on a number of counter sleeve devices 100 and 
manufacturers' dispenser systems 10. 

The Jumper Installation Table of Fig. 5B depicts 
four representative starting medication dose counts 
of "100°, "118", "150" and "200" indicated in the table 
column labeled Program Preset. The next two col- 
umns, labeled Jumpers J1 and J2, indicate the pres- 
ence or absence of a jumper connector by utilizing the 
symbol "0" to indicate that no jumper 136 is installed 
and an "X" to denote that one jumper 136 is installed. 
As an example, a jumper 136 installed at J1 in Fig. 5A 
will result in only a signal at the pin S3 located on the 
microcontroller 132. Referring to the Table in Fig. 5B, 
this example will cause the program of the microcon- 
troller 132 to set an initial starting count in the LCD 
counter display 131 of "118". 

The following operational sequence of the elec- 
tronic counter device 130 of Fig. 5A is based on a 
manufacturer's safe medication dose limit of "100". 
No jumper 1 36 is installed at J 1 or J2 according to the 
Table in Fig. 5B. The power source 133 is inserted into 



the electronic counter device 1 30, thus energizing the 
microcontroller 132 and the circuit for the LCD coun- 
ter display 131. The program of the microcontroller 
132 queries the status of the jumpers 136 and, after 

5 receiving no electrical signal at either pin S3 or pin S4, 
sends a signal through the display drivers to indicate 
an initial count of "100" on the LCD counter display 
131. Thereafter, the microcontrol-ler 132 deactivates 
itself by its own program while the LCD counter dis- 

10 play 131 , connected to a separate circuit, remains op- 
erational and continues to display a reading of "100". 

When a user depresses the concave disk 122, 
best shown in Fig. 2D, with the finger to dispense the 
first medicine dose, the tip of the vertical trigger shaft 

15 123 seen in Fig. 2D moves downwardly and closes 
the dose count micro-switch 135. When the user re- 
leases the concave disk 122 by removing the finger, 
the lifting pressure of the medication canister 13 re- 
turning to its starting position forces the vertical trig- 

20 ger shaft 123 upwards, thus allowing the dose count 
microswitch 135 to open after the medication is dis- 
pensed. As seen in Fig. 5A, this action causes an 
electrical signal to flow from the power source 133, 
through the circuit N/qq, then through the dose count 

25 microswitch 135, and into the microcontroller 132 at 
the pin S1 . The signal reactivates the microcontroller 
132 which, following preprogrammed steps, sends 
another signal through the display drivers to reduce 
the count on the LCD counter display 131 by "1". The 

30 display now indicates that there are "099" remaining 
safe doses of medication. The microcontroller 132 
again deactivates itself by its own program while the 
LCD counter display 131 remains active and contin- 
ues to display "099". 

35 This cycle is repeated for each medication dose 
delivered until the count of "010" remaining safe 
doses is indicated on the LCD counter display 131. 
With the next medication dose, the LCD counter dis- 
play 131 reduces one additional unit to "009". At this 

40 point, the program of the microcontroller 132 directs 
the LCD counter display 131 to turn off and on three 
times, thus providing a visual warning of the pending 
loss of a safe level of medication. The microcontroller 
132 again deactivates itself by its own program. This 

45 sequence continues to occur for each subsequent 
dose application until the LCD counter display 131 
reads "001". The next and final safe medication dose 
application results in the LCD counter display 1 31 de- 
creasing to "000". The program in the microcontroller 

so 1 32 now directs the LCD counter display 1 31 to turn 
off and on a selected number of times, e.g. ten times, 
thus ending with "000" on permanent display. The mi- 
crocontroller 132 deactivates completely by its own 
program and further closure of the dose count micro- 

55 switch 135 is not acknowledged. 

The preceding discussion describes a basic dis- 
posable electronic counter device 130 primarily in- 
tended for use on a manufacturer's dispenser system 
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10 wherein the manufacturer does not offer a sepa- 
rate replacement medication canister 13. 

Fig. 5C depicts a second embodiment of the elec- 
tronic counter device 130 shown in Fig. 5A. This sec- 
ond embodiment in Fig. 5C has two elements not 5 
found in the first embodiment of Fig. 5A. The first ad- 
ditional element is a buzzer alarm 138 intended as an 
audible safety warning feature. The buzzer alarm 1 38 
is an Erie model DK1M22EPP-4001 buzzer connect- 
ed to a predisposed pin BD and to the power source 10 
133 through the circuit V DD . For each closure of the 
dose count microswitch 135, the program in the mi- 
crocontroller 1 32 directs a signal through an internal 
buzzer driver, thus causing the buzzer alarm 138 to is- 
sue a short audible sound in conjunction with corre- 15 
sponding changes in the count shown on the LCD 
counter display 1 31 . For example, if the resulting dis- 
play count is "099" to "01 0", one alarm is sounded; if 
the resulting display count is "009" to "001", three 
alarms; and finally on reaching "000", ten alarms. This 20 
buzzer alarm 1 38 may also be added either to the pre- 
viously described first embodiment of the electronic 
circuit depicted in Fig. 5A or to the second embodi- 
ment of the electronic circuit depicted in Fig. 5C. 

Returning to Fig. 5C, the second element added 25 
to the second embodiment and not found in the first 
embodiment of Fig. 5A is an ITW 60-1000 pressure- 
sensitive count reset switch 1 39 connected to the pre- 
disposed pin S2 located on the microcontroller 132 
and linked to the power source 133 through the circuit 30 
V DD . The count reset switch 139 is mounted through 
a watertight, sealed opening in a side wall of the coun- 
ter housing 113, as best shown in Fig. 2D. After the 
LCD counter display 131 counts down to "000" in Fig. 
5C, the user depresses the count reset switch 139 35 
with the finger, thus allowing a signal from the circuit 
V DD to enter the microcontroller 132 through the pin 
S2. The signal reactivates the microcontroller 132. 
The program then queries the status of the jumpers 
136, and, if sensing no signal at either pin S3 or pin 40 
S4, sends a signal through the internal display drivers 
to reset the LCD counter display 131 to the initial 
starting count of "100". This count reset switch 1 39 is 
utilized for all embodiments in which either the coun- 
ter sleeve device 1 00 of Fig. 2A or the manufacturer's 45 
dispenser system 10 of Fig. 4C and forthcoming Figs. 
6A and 12A are intended for reuse. 

Figs. 6A-6C introduce a fifth embodiment of the 
invention in which an internal lever-type trigger de- 
vice 150 is utilized to activate the electronic counter so 
device 130. Fig. 6A is a cutaway side elevational view 
of a manufacturer's modified dispenser system 10 
and a pressurized medication canister 1 3. A first mod- 
ification of the dispenser body 12 is that the counter 
housing 11 3 is manufactured as a part of an outside 55 
wall of the dispenser body 12 housing the electronic 
counter device 130 shown in Figs. SAand 5C. A sec- 
ond modification of the dispenser body 12 is that the 
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lever-type trigger device 150 is intended to activate 
the electronic counter device 130 and is further de- 
tailed in Fig. 6B. The lever-type trigger device 1 50 ex- 
tends from within the dispenser body 12, through a 
flexible watertight seal 1 51 , and terminates within the 
counter housing 113. A fulcrum of the lever-type trig- 
ger device 150 includes two fulcrum pins 1 52 inserted 
into two receivers 157 contained within the outside 
wall of the dispenser body 12. As shown in Fig. 6A, the 
top of the internal leg of the lever-type trigger device 
150 rests against the bottom of a sealing ring 154 on 
the medication canister 13 and is held in contact by 
downward pressure exerted by a coil-type spring 1 55 
shown only in Fig. 6B. A lever trigger stop 158 pre- 
vents excessive downward movement of the external 
section of the lever-type trigger device 150 when the 
medication canister 13 is removed for either mainte- 
nance or replacement. The dose count microswitch 
135 is fixed within the counter housing 113, with the 
pressure switch side down, at a set distance above 
the end of the external section of the lever-type trig- 
ger device 150. 

Returning to Fig. 6A and referring to Fig. 6C, the 
operational sequence for the patient is as follows. Ini- 
tially, the patient uses a finger to depress a base of 
the medication canister 13, thus resulting in a down- 
ward movement of an internal section of the lever-ty- 
pe trigger device 150. This action results in a corre- 
sponding upward movement of the other end, i.e. the 
external section of the lever-type trigger device 150. 
The lever-type trigger device 150 then pivots in a see- 
saw motion around the fulcrum pins 152, thereby en- 
gaging and effecting closure of the dose count micro- 
switch 135, thus resulting in a reduction in the count 
on the LCD counter display 131 in Fig. 6C by one. Re- 
turning to Figs. 6Aand 6B, upon release of the finger 
pressure applied by the user, the medication canister 
1 3 rises to its normal rest position. The coil spring 1 55 
applies downward pressure on the external leg of the 
lever-type trigger device 150, thereby opening the 
dose count microswitch 135 while continuing contact 
is maintained between the internal leg of the lever-ty- 
pe trigger device 150 and the underside of the sealing 
ring 154 on the medication canister 13. The lever-ty- 
pe trigger device 150 is then returned to its initial pos- 
ition to record the next medication dose. 

Returning to Fig. 6C, the patient continues the 
previous operational sequence for 99 additional med- 
ication doses at which time the LCD counter display 
131, as shown in Fig. 5A, indicates a permanent dis- 
play of "000" safe doses remaining in the medication 
canister 13. 

Returning to Fig. 6C, if the dispenser system 10 
is of the disposable type, it is discarded along with the 
attached electronic counter device 130. If the dis- 
penser system 1 0 is intended for reuse with a replace- 
ment medication canister 13, then the count reset 
switch 139 is provided to reset the LCD counter dis- 
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play 131 to the original starting count of "100", as 
shown in Fig. 5C, and the operational sequence is re- 
peated. 

Figs. 7A-7D introduce a sixth embodiment having 
a three-wheeled mechanical counter installed within 
a counter housing 113 constructed as an integral part 
of the manufacturer's dispenser body 12 and activat- 
ed by the internal lever-type trigger device 150. In a 
modified sixth embodiment, a counter reset is depict- 
ed for use when the manufacturer's dispenser system 
10 is intended for reuse. 

Fig. 7A presents a front elevatbnal view of an as- 
sembled unit consisting of the counter housing 113 
mounted on a front face of the manufacturer's dis- 
penser body 12. A cover 143 contains three portals 
160A, 160B and 160C, each exposing a numeric digit 
representing units, tens and hundreds, respectively, 
when read from bottom to top. When combined, the 
resulting number indicates the number of "safe" med- 
ication doses, i.e. "100", remaining in the representa- 
tive medication canister 13. 

Fig. 7B presents a front elevational view of the 
counter housing 113 with the cover 143, indicated in 
Fig. 7A, being removed. Of the three counter wheels, 
there are the following: a units, or driver counter 
wheel 161; a tens, or first slave counter wheel 162; 
and a hundreds or second slave counter wheel 163. 
The following discussion describes the interaction of 
the three counter wheels and is based on a starting 
safe medication dose of "100", as displayed in the 
portals 160 in Fig. 7A. The movement of the lever-ty- 
pe trigger device 150, which causes the clockwise 
movementofthe units driver counter wheel 161, is de- 
scribed in detail in regard to Figs. 7C-7F which follow. 

Continuing with Fig. 7B and referring to the por- 
tals 160 in Fig. 7A, when the first dose of medication 
is delivered, the units driver counter wheel 161 is 
moved one-tenth of a turn clockwise, thus exposing 
the digit "9" in the units portal 160A. Simultaneously, 
a dog 164, attached on the circumference of the units 
driver counter wheel 161 , engages one of ten evenly 
spaced gear teeth 165 located on the circumference 
of the tens counter wheel 162, thereby causing the 
tens counter wheel 1 62 to revolve one-tenth of a turn 
counterclockwise and exposing the digit "9" in the 
tens portal 160B. Simultaneously, the partial revolu- 
tion of the tens counter wheel 162 drives a dog 166, 
located on its circumference, to engage one of the ten 
evenly spaced gear teeth 1 67 attached on the circum- 
ference of the hundreds counter wheel 163, thereby 
turning the hundreds counter wheel 163 one-tenth of 
a turn clockwise and exposing the digit "0" in the hun- 
dreds portal 160C. The clockwise movement of the 
hundreds counter wheel 163 also drives a counter 
wheel stop projection 1 68, located on the reverse side 
of the hundreds counter wheel 163, to contact an 
overlapping body stop projection 169 extending up- 
wardly from the floor 144 of the counter housing 113. 



The contact between the two stop projections 168 
and 169 restrains further clockwise movement of the 
hundreds counter wheel 163. At this point, the portals 
160 exhibit "099" remaining "safe" doses in the med- 

5 ication canister 13. After 99 additional medication 
doses and 99 additional partial movements of the 
units driver counter wheel 161, the digit "0" returns to 
its original starting position in the units portal 160A. 
Likewise, the tens counter wheel 162, having corn- 
to pleted one full revolution, returns to its starting pos- 
ition, and also displays the digit "0" in the tens portal 
160B. The hundreds counter wheel 163, not having 
moved, continues to display the digit "0" in the hun- 
dreds portal 160C. The hundreds counter wheel 163 

15 is still constrained from further clockwise movement 
due to the contact between the two stop projections 
168 and 169. The portals 160 now exhibit "000" re- 
maining safe doses. 

Continuing with Fig. 7B, an attempted 101st 

20 dose, after the manufacturer's safe dose limit of 100 
has been reached, results in the dog 164 on the units 
driver counter wheel 161 engaging a gear 165 on the 
tens counter wheel 162, and attempting to move the 
gear 165 counterclockwise. Simultaneously, the dog 

25 166 on the tens counter wheel 162 engages a gear 
1 67 on the hundreds counter wheel 1 63 and attempts 
to move the gear 1 67 clockwise. However, the hun- 
dreds counter wheel 163 is constrained from further 
clockwise movement due to the contact between the 

30 . two stop projections 1 68 and 1 69, thereby prohibiting 
further movement of all three counter wheels 161, 
162, and 163. This condition may be identified as 
"counter lock-up". 

Fig. 7C, in conjunction with Figs. 7D, 7E, and 7F, 

35 depicts the construction and operation of the lever- 
type trigger device 150 and an attached dog-type 
drive head device 180 which rotates the units driver 
counter wheel 161 clockwise so that the dispensing of 
each dose of medication is recorded. 

40 It may be noted here that a pin-type drive head 
device 220 shown in forthcoming Figs. 11 B and 11C 
may be interchanged with the dog-type drive head de- 
vice 180 shown in Figs. 7D and 7E. 

Fig. 7C depicts a partially cutaway side eleva- 

45 tional view of the counter housing 113 which is formed 
integrally with the outer wall of the manufacturer's dis- 
penser body 12. In Fig. 7C, there are indicated the lo- 
cations of the following elements already discussed 
above: the units driver counter wheel 161, the tens 

50 counter wheel 162, the hundreds counter wheel 163, 
the pressurized medication canister 13, the sealing 
ring 154, the lever-type trigger device 150, the dog- 
type drive head device 180, the counter wheel stop 
projection 168, and the body stop projection 169. 

55 The details of the construction and operation of 
the lever-type trigger device 150 shown in Fig. 7C 
were discussed previously with regard to the fifth em- 
bodiment shown in Fig. 6B. Thus, these details are 
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not discussed again herein. Fig. 7C also depicts the 
lever-type trigger device 1 50 passing from the interior 
of the dispenser body 12 through an opening in the 
wall of the counter housing 113, thereby allowing for 
the correct alignment of the dog-type drive head de- 
vice 180 relative to the gear teeth 185, shown only in 
Fig. 7F to be located on the back of the units driver 
counter wheel 161. 

The dog-type drive head device 180, depicted in 
the enlarged side view of Fig. 7D and also in the en- 
larged top plan view of Fig. 7E, has a triangular dog 

1 81 installed within a partially cut out shaft extension 

182 rising vertically from the exterior end of the lever- 
type trigger device 150. A pin 183 is installed through 
the body of the shaft extension 182 and passes 
through a hole located near one corner of the trian- 
gular dog 181, thereby allowing upward movement of 
the horizontal leg of the triangular dog 181 against a 
spring 184, while downward movement thereof is lim- 
ited by a vertical leg of the triangular dog 181 contact- 
ing a rear wall of the shaft extension 1 82. At rest, the 
horizontal leg of the triangular dog 181 lays against 
one of the ten, evenly spaced gear teeth 185 located 
on the reverse side of the units driver counter wheel 
161 that is also depicted in Fig. 7F. 

Returning to Fig. 7D, the downward motion of the 
medication canister 13 during delivery of the medica- 
tion dose results in the external leg of the lever-type 
trigger device 150 moving upwardly, thus causing the 
triangular dog 181 to contact one ofthe gear teeth 185 
on the units driver counter wheel 161 and thereby 
turning the units driver counter wheel 161 one posi- 
tion clockwise. At the completion ofthe delivery ofthe 
medication dose, the medication canister 13 rises to 
its normal rest position, thus allowing the internal leg 
ofthe lever-type trigger device 150 also to rise and to 
maintain contact with the bottom of the sealing ring 
154, due to the downward action of the coil-type 
spring 1 55. The same spring 1 55 acts on the external 
leg of the lever-type trigger device 150 and the at- 
tached dog-type drive head device 180 to move them 
downwardly. The triangular dog 181 then pivots up- 
wardly as the external tip rides down the slope to the 
next gear tooth 185. The triangular dog 181 then re- 
turns to its horizontal starting position as a result of 
the downward pressure applied by the spring 184 and 
is ready for the next medication dose to be delivered. 
The lever trigger stop 158 restrains the downward 
movement of the external leg ofthe lever-type trigger 
device 1 50 whenever the med ication canister 1 3 is re- 
moved for either maintenance or replacement. This 
restraint prevents the dog-type drive head device 180 
from moving downwardly and possibly engaging the 
wrong gear tooth 185, thus distorting the dose count. 

As previously described in regard to Fig. 7B, the 
three counter wheels 161, 162, and 163 are in a "lock- 
up" condition after the dispensing of 1 00 "safe" doses 
of medication and the reading in the portals 160 in Fig. 



7A registers the digits "000". Returning to Fig. 7D, the 
dog-type drive head device 1 80 on the exterior end of 
the lever-type trigger device 150 cannot move up- 
wardly and cannot turn the units driver counter wheel 

5 161 clockwise. Likewise, the opposite or internal end 
of the lever-type trigger device 150, in contact with 
the underside of the sealing ring 154, is unable to 
move downwardly, thereby halting any downward 
movement ofthe medication canister 13 that may be 

10 caused by pressure applied by a patient during an at- 
tempted dose when the medication canister 13 is al- 
ready depleted of safe medication doses. Thus, the 
complete counter and dispenser system 10, best 
seen in Fig. 7A, must be replaced. 

15 Figs. 7G and 7H jointly depict modifications and 
operational changes needed to convert the previous- 
ly described disposable three-wheeled counter into a 
seventh embodiment having a reusable counter for 
use when manufacturers offer separate refills of the 

20 medication canisters 13 (not shown). The counter 
housing 113, shown in phantom lines in Fig. 7G, is 
slightly tapered inwardly near its top end, thus expos- 
ing two edges of a slightly enlarged hundreds counter 
wheel 163. As indicated previously in regard to Fig. 

25 7B, the hundreds counter wheel 163 is incapable of 
revolving clockwise when the counter wheel stop pro- 
jection 168 on the underside ofthe hundreds counter 
wheel 163 has moved once clockwise and is in con- 
tact with the body stop projection 169 which extends 

30 upwardly from the floor 144 of the counter housing 
113. A counter reset stop projection 170 extends up- 
wardly from the floor 144 of the counter housing 113 
and has been added to assist in the reset operations 
to be discussed. Only two gear teeth 1 67 are required 

35 on the circumference of the hundreds counter wheel 
163 in this seventh embodiment. The first gear tooth 

167 is required to move the hundreds counter wheel 
1 63 one position clockwise during the first medication 
dose delivery. The second gear tooth 167 is neces- 

40 sary to effect the counter "lock-up". Another modifi- 
cation in the seventh embodiment is the addition of a 
hollow cylindrical extension 174 added to the cover 
143 of the counter housing 113 in order to receive the 
shaft 1 75 of the hundreds counter wheel 1 63 that pro- 

45 jects part way in and rests against a coiled compres- 
sion spring 173. Resetting the counter requires initial- 
ly that the patient lift the exposed portions ofthe hun- 
dreds counter wheel 163 with a thumb and an index 
finger. This action compresses the spring 173 and 

so raises the gear teeth 1 67 clear of the dog 1 66 located 
on the circumference of the tens counter wheel 162. 
The hundreds counter wheel 1 63 is then turned coun- 
terclockwise until the counter wheel stop projection 

168 contacts the counter reset stop projection 170. 
55 The patient then releases the lifting pressure, thus al- 
lowing the coiled compression spring 173 to force the 
hundreds counter wheel 163 and the gear teeth 167 
to return to their initial starting positions so that a 
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count of "100" is displayed in the portals 160A, 160B 
and 160C in Fig. 7A. The three-wheeled counter is 
now ready to begin the medication dose counting 
process for a replacement medication canister 13. 

Figs. 8A-8F depict a three-wheeled mechanical 
counter device activated by the plunger-type trigger 
device 120, as first shown in Fig. 2A. This eighth em- 
bodiment is constructed either as part of the slip-on 
counter sleeve device 100, as also first seen in Fig. 
2A, or as part of either a modified version of or an at- 
tachment to the manufacturer's dispenser system 10 
of Fig. 4C. 

Alternatively, as shown in Fig. 2A only, the inde- 
pendently constructed counter housing 213 and the 
support column 214 may be attached either to the dis- 
penser system 10 or to the counter sleeve device 100 
by the contact-type adhesive 205. Returning to the 
embodiment shown in Fig. 8A, a three-wheeled coun- 
ter reset unit is also depicted and can be utilized when 
either the manufacturer's dispenser system 1 0 or the 
counter sleeve device 100 is intended for reuse. 

Fig. 8A depicts a front elevational view of the 
manufacturer's medication dispenser system 10 with 
the counter housing 113 constructed either as part of 
a modified version of the manufacturer's dispenser 
body 12 of Fig. 4C, or as part of the slip-on counter 
sleeve body 112 of Fig. 2A. The three portals 160A, 
160B and 160C in the cover 143 of the counter hous- 
ing 113 are provided to display hundreds, tens, and 
units representing the number of "safe" doses re- 
maining in the pressurized medication canister 13. In 
this eighth embodiment, the number of "safe" doses 
remaining is indicated as "200". The external portion 
of the plunger-type trigger device 120, the support 
column 114, and the medication canister 13 are illu- 
strated at the top of the counter housing 113. 

Fig. 8B depicts a front elevational view of the 
manufacturer's dispenser system 10 or the slip-on 
counter sleeve device 100 having the attached coun- 
ter housing 113 with the cover 143 of Fig. 8A and the 
three counter wheels 161, 162, and 163 of Fig. 8D be- 
ing removed to expose the basic construction of the 
plunger-type trigger device 120, the support column 
114, and the dog-type drive head device 180. 

Moving to Fig. 8C, there is depicted an enlarged 
side elevational view of the details of the total trigger- 
ing system that is discussed jointly with Fig. 8B. The 
plunger-type trigger device 120 includes the concave 
disk 122 resting in contact with the concave base of 
the medication canister 13 and being attached to the 
horizontal connector 121 which in turn is integral with 
the vertical trigger shaft 123. The vertical trigger 
shaft 123 proceeds downwardly, entering the support 
column 114 through the watertight seal 124, then 
passing through the turning chamber 125, and 
emerging from the bottom end of the support column 
114 near the bottom third of the counter housing 113. 
See Fig. 8B. Two key projections 127 are attached to 
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the vertical trigger shaft 123 and rest within the key 
slots 126 shown in Fig. 8C. These key slots 126 are 
cut into the walls of the support column 114. The bot- 
tom end of the compression spring 128 is attached to 

5 the vertical trigger shaft 123 while the upper end of 
the compression spring 128 rests against the bottom 
end of the support column 114. The vertical trigger 
shaft 123 continues downwardly, enters a connecting 
box 187, and terminates in direct contact with a drive 

w head connector 189. The drive head connector 189 
emerges below the bottom of the connecting box 187, 
and "dog legs" toward the underside of the units driv- 
er counter wheel 161 in order to provide proper clear- 
ance between the underside of the three counter 

15 wheels 161, 162, and 163 of Fig. 8D, the support col- 
umn 114, and the connecting box 187. This offset ar- 
rangement, shown at the bottom of Fig. 8C, also pro- 
vides proper alignment for the dog-type drive head 
device 180 connected to the bottom end of the drive 

20 head connecter 1 89. Two key projections 1 86, neces- 
sary to provide lateral stability and to limit upward mo- 
tion, are attached to the drive head connector 1 89 and 
rest within partial key slots 129 cut into the walls of 
the connecting box 187. A coil spring 188 is attached 

25 at its upper end to the bottom of the connecting box 
187 and is attached at its lower end to the drive head 
connector 1 89. The construction of the dog-type drive 
head device 180, attached to the lower end of the 
drive head connector 189, is fully described with ref- 

30 erencetothe preceding Figs. 7D and 7E. For this use, 
the dog-type drive head device 180 is rotated 180 de- 
grees from top to bottom. It may be noted here that 
the pin-type drive head device 220 shown in the forth- 
coming Figs. 10B and 10C may be interchanged with 

35 the dog-type drive head device shown in Fig. 8C. 

Continuing with Fig. 8C, the operation of this 
eighth embodiment has several steps. Initially, the 
patient depresses the base of the medication canister 
13 along with the concave disk 122. This action 

40 moves the vertical trigger shaft 1 23 downwardly with- 
in the support shaft 114 and the connecting box 187, 
wherein the tip of the vertical trigger shaft 123 con- 
tacts the upper end of the drive head connector 189. 
This contact results in the drive head connector 189 

45 moving downwardly, stretching the coil spring 188, 
and causing the tip of the triangular dog 181 to en- 
gage one of the ten gear teeth 1 85 on the underside 
of the units driver counter wheel 161. This engage- 
ment turns the units driver counter wheel 161 clock- 

50 wise one position and reduces the u nits display in the 
portal 160A of Fig. 8A by one digit. At the completion 
of the medication delivery, the medication canister 13 
and the concave disk 1 22 rise to their normal rest pos- 
itions, pulling the vertical trigger shaft 123 upwardly. 

55 The drive head connector 189 likewise moves up- 
wardly due to the relaxation of the coil spring 1 88. The 
tipofthe triangular dog 181 pivots around the pin 183, 
thus compressing the spring 184 as it rises up the 
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slope to the next gear tooth 185. The triangular dog 
181 then returns to a horizontal position behind the 
following gear tooth 185 due to the pressure exerted 
by the compressed spring 184. The counting system 
is now in a position to record the delivery of the next 
medication dose. 

Continuing with Fig. 8C, removal and replace- 
ment of the medication canister 13 for routine main- 
tenance will now be described. The process starts 
with the patient's lifting of the plunger-type trigger de- 
vice 120 against the compression spring 128 to clear 
the concave disk 122 above the base of the medica- 
tion canister 13. At the same time, the two key pro- 
jections 127, attached to the vertical trigger shaft 
123, are lifted into the turning chamber 125 and clear 
the key slots 126. The concave disk 122 is then rotat- 
ed 90 degrees horizontally and released, thus allow- 
ing the two key projections 127 to rest on the floor of 
the turning chamber 125, thereby preventing inadver- 
tent movement of the units driver counter wheel 161 . 
The independent drive head connector 189 is not af- 
fected by the removal of the medication canister 13 
and is held in place by the spring 188 which con- 
strains the drive head connector 189 from upward 
movement by the two key projections 186 contacting 
the upper end of the key slots 1 29. After maintenance 
is completed and the medication canister 13 is rein- 
stalled, the plunger-type trigger device 120 is lifted 
and rotated back 90 degrees. When the plunger-type 
trigger device 120 is released, the concave disk 122 
is allowed to rest again in the depression in the base 
of the medication canister 13. At the same time, the 
bottom tip of the vertical trigger shaft 123 moves 
downwardly, due to the stretching of the attached 
compression spring 128, and resumes contact with 
the drive head connector 189 in readiness for the de- 
livery of the next medication dose. 

Fig. 8D depicts the same three counter wheels 
161, 162 and 163 discussed in detail in regard to Fig. 
7B. Nevertheless, their interaction is briefly recount- 
ed herein, but is based on a manufacturer's safe dose 
limit of "200", as indicated in the portals 160A, 160B 
and 160C of Fig. 8A. Returning to Fig. 8D, only two 
changes, vis-a-vis Fig. 7B, are required to accommo- 
date a count of 200 "safe" doses of medication. The 
first change is the addition of the digit "2" to the face 
of the hundreds counter wheel 163. The second 
change is the relocation of the counter wheel stop pro- 
jection 168 to a new position located on the underside 
of the hundreds counter wheel 163. This new position 
is one position counterclockwise of its position in Fig. 
7B to allow for two clockwise movements of the hun- 
dreds counter wheel 163 before contacting the coun- 
ter body stop projection 1 69 at the completion of the 
delivery of 200 "safe" doses of medication. Prior to 
the first medication dose, the units driver counter 
wheel 161 and the tens counter wheel 162 exhibit the 
digit "0" in their corresponding portals 160Aand 160B 



of Fig. 8A, while the hundreds counter wheel 163 ex- 
hibits the digit "2" in its corresponding portal 160C of 
Fig. 8A. The combined portals 160A, 160B and 160C 
signify "200" safe doses of medication available as a 

5 starting count. 

Referring to Fig. 8C, the first dose of medication 
results in the triangular dog 181 engaging the gear 
185 on the underside of the units driver counter wheel 
161, turning the wheel 161 one position clockwise, 

10 and exposing the digit "9" in the units portal 160A of 
Fig. 8A. 

Moving to Fig. 8D, one sees that this clockwise 
movement of the units driver counter wheel 161 si- 
multaneously results in the dog 164, attached on the 

15 circumference of the wheel 161 , contacting the gear 
165 located on the circumference of the tens counter 
wheel 162. Consequently, the tens counter wheel 162 
moves one position counterclockwise and exposes 
the digit "9" in the tens portal 160B of Fig. 8A. 

20 Returning to Fig. 8D, the movement of the tens 
counter wheel 1 62 results in the dog 1 66, attached on 
the circumference of the wheel 162, engaging the 
gear 167 attached on the circumference of the hun- 
dreds counter wheel 163 and turning it one position 

25 clockwise, thus exposing the digit "1" in the hundreds 
portal 160C of Fig. 8A. The combined portals 160 of 
Fig. 8A now indicate "199" doses remaining in the 
medication canister 1 3. Returning to Fig. 8D, afterthe 
completion of the delivery of 100 doses of medication, 

30 the units driver counter wheel 161 will have complet- 
ed ten revolutions clockwise, returning the digit "0" to 
its original starting position. The tens counter wheel 
162 will have completed one revolution counterclock- 
wise, also returning the digit "0" to its starting posk 

35 tion. On the other hand, the hundreds counter wheel 
1 63, having moved only once clockwise during the ini- 
tial dose delivery, continues to exhibit the digit "1" in 
the original starting position. The combined portals 
160 in Fig. 8A now indicate "100" remaining safe 

40 doses in the medication canister 1 3. Returning to Fig. 
8D and also referring to Fig. 8A, the next or 101st 
medication dose produces the same counter wheel 
actions as the initial dose described above. Briefly, 
the units driver counter wheel 161 revolves one pos- 

45 ition clockwise exhibiting the digit "9" in the units por- 
tals 160A, the tens counter wheel 162 revolves one 
position counterclockwise exhibiting the digit "9" in 
the tens portal 160B, and the hundreds counter wheel 
1 62 moves, for a second and last time, clockwise one 

so position exhibiting the digit "0" in the units portal 
160C. The combined portals 160 now indicate "099" 
safe doses remaining. At this point, the hundreds 
counter wheel 163 is restrained from further clock- 
wise movement because the counter wheel stop pro- 

55 jection 168 is now in contact with the counter body 
stop projection 169. 

Continuing with Fig. 8D, an attempted 201st 
medication dose cannot be completed as the total 
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counting device is in "lock up". The hundreds counter 
wheel 163 cannot move clockwise due to the contact 
between the two stop projections 168 and 169. As a 
result, the dog 166 on the tens counter wheel 162 can- 
not move the hundreds counter wheel 1 63 clockwise. 5 
Likewise, the dog 164 attached to the units driver 
counter wheel 161 is unable to turn the tens counter 
wheel 162 counterclockwise. 

Moving back to Fig. 8C, the drive head device 1 80 
is unable to move downwardly to turn the units driver 10 
counter wheel 161 clockwise, thus resulting in a lack 
of movement of the drive head connector 189 and the 
plunger-type trigger device 120, if downward pres- 
sure is exerted on the concave disk 122 and the med- 
ication canister 13. As a disposable medication dis- 15 
pensing system, the entire unit is now discarded by 
the patient who commences the use of either the re- 
placement dispenser system 1 0 or the replacement 
counter sleeve device 100, shown in Fig. 8A, installed 
on the replacement dispenser system 10. 20 

Figs. 8E and 8F jointly depict modifications and 
operational changes to convert the previously descri- 
bed disposable three-wheeled counter system into a 
reusable counter for use where manufacturers offer 
refills of the separate medication canisters 13 (not 25 
shown) for use with either the existing dispenser sys- 
tem 10 or the reusable counter sleeve device 100, 
shown in Fig. 8A, which is intended for transfer to a 
new dispenser system 10. Returning to Figs. 8E and 
8F, the counter housing 11 3 is tapered slightly inward 30 
at its top, thereby exposing two edges of a slightly en- 
larged hundreds counter wheel 163. As indicated pre- 
viously, the hundreds counter wheel 163 is incapable 
of revolving clockwise when the counter wheel stop 
projection 168, fixed on the underside of the nun- 35 
dreds counter wheel 163, has moved clockwise twice 
and into direct contact with the counter body stop pro- 
jection 169 which extends upwardly from the floor 
144 of the counter housing 113. The counter reset 
stop projection 170, also extending upwardly from the 40 
floor 144 of the counter housing 113, has been added 
to assist in the reset operations to be discussed later. 
Only three gear teeth 167 are required on the circum- 
ference of the hundreds counter wheel 1 63. The first 
gear tooth 1 67 is required to move the hundreds coun- 45 
ter wheel 163 one position clockwise during the first 
delivery of a medication dose, thereby moving the 
digit T into a position previously occupied by the digit 
"2". The second gear tooth 1 67 is required to move the 
digit "0" into the position previously occupied by the 50 
digit T at the completion of the one hundredth dose 
of medication. The third gear tooth 167 is necessary 
to effect the counter "lock-up" described previously. 
Another modification is the addition of the hollow cyl- 
indrical extension 1 74 to the cover 143 of the counter 55 
housing 113 in order to receive the shaft 175 of the 
hundreds counter wheel 163 that projects part way 
therein and rests against the coiled compression 
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spring 173. 

Continuing with Figs. 8E and 8F, resetting the 
counter is accomplished when the patient lifts the ex- 
posed portions of the hundreds counter wheel 163 
with a thumb and an index finger. This action raises 
the gear teeth 167 clear of the dog 166 located on the 
circumference of the tens counter wheel 162. The 
hundreds counter wheel 163 is then turned counter- 
clockwise until the counter wheel stop projection 168 
contacts the counter reset stop projection 170. The 
patient then releases the lifting pressure and the hun- 
dreds counter wheel 1 63 with the attached gear teeth 
167 is forced by the coiled compression spring 173 
into the initial starting position ready to begin counting 
the medication doses for the replacement medication 
canister 13 seen in Fig. 8A. 

Figs. 9A-9D depict a ninth embodiment having 
both a disposable and a reusable two-wheeled coun- 
ter system for substitution in the place of a three- 
wheeled counter system when a manufacturer's rec- 
ommended number of "safe" doses of medication is 
less than "100". The counter wheel activator device 
can be either the external plunger-type trigger device 
120 depicted in Fig. 8C or the lever-type trigger de- 
vice 150 depicted in Fig. 7D. Construction can be 
either on the manufacturer's modified dispenser sys- 
tem 10 shown in Fig. 4C or on the slip-on counter 
sleeve device 100 shown in Fig. 2A. 

Alternatively, as shown in Fig. 2A only, wherein 
the plunger-type trigger device 120 is employed, the 
contact-type adhesive 205 may be used to attach the 
independently constructed counter housing 213 and 
the support column 214 directly to either the dispens- 
er system 10 or the counter sleeve device 100. 

Fig. 9A depicts a front elevational view of a modi- 
fied counter housing 113, the height of which is short- 
ened when compared with the counter housing 113 in 
Fig. 8A, due to the removal of the hundreds counter 
wheel 1 63 and the dog 1 66 attached to the circumfer- 
ence of the tens counter wheel 162. Note that the hun- 
dreds counter wheel 163 and the dog 166 were re- 
quired for the three-wheeled counter system previ- 
ously depicted in Figs. 7B and 8D. 

Returning to Fig. 9A, the portal 160B displays the 
digit "8" in the tens position and the portal 160A dis- 
plays the digit "0" in the units position representing a 
hypothetical "80" safe doses of medication contained 
in the medication canister 13. 

Fig. 9B presents a front elevational view of the 
counter housing 113 with the cover 143, as seen in 
Fig. 9A, removed to expose the units driver counter 
wheel 161 and the tens counter wheel 162. The dog 
164 is attached to the circumference of the units driv- 
er counter wheel 161 and is poised to engage one of 
the ten evenly spaced gear teeth 165 located on the 
circumference of the tens counter wheel 162. In dash- 
ed lines to indicate a hidden view, the counter wheel 
stop projection 168 is attached to the underside of the 
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tens counter wheel 162 and the counter body stop 
projection 169 is attached to and rises vertically up- 
wards from the floor 144 of the counter housing 113. 

Continuing with Fig. 9B, the initial medication 
dose delivery begins with the patient depressing the 5 
medication canister 13 and activating either the exact 
same lever-type trigger device 150 with the attached 
dog-type drive head device 180 shown in Fig. 7D or 
the exact same plunger-type trigger device 120 with 
the attached dog-type drive head device 180 shown w 
in Fig. 8C. This action results in the rotation of the 
units driver counter wheel 161 one-tenth of a revolu- 
tion clockwise, thereby moving the "9" digit into the 
position previously occupied by the "0" digit. This 
same action also results in the dog 164, extending 15 
from the circumference of the units driver counter 
wheel 161, engaging one of the ten gear teeth 165 on 
the tens counter wheel 162 and thereby turning the 
engaged gear 165 one-tenth of a revolution counter- 
clockwise. Consequently, the "7" digit on the face of 20 
the tens counter wheel 162 moves into the position 
previously occupied by the "8" digit. The portals 160A 
and 160B in Fig. 9A now display "79" safe doses of 
medication remaining in the medication canister 13. 

Returning to Fig. 9B and also referring to Fig. 9A, 25 
at the completion of the delivery of 80 "safe" doses of 
medication, the units driver counter wheel 161 will 
have completed eight full revolutions clockwise and 
will display "O" in the units portal 160A. The tens coun- 
ter wheel 162 will have completed eight partial revo- 30 
lutions counterclockwise and also will display "0" in 
the tens portal 160B. The counter wheel stop projec- 
tion 168 will have moved clockwise into contact with 
the right side of the counter body stop projection 169, 
thereby "locking up" the dispenser system completely 35 
if an additional 81st medication dose delivery is at- 
tempted. Thereafter, either the manufacturer's dis- 
penser system 10 along with the attached counter or 
the counter sleeve device 100 is replaced. 

Figs. 9C and 9D jointly depict a two-wheeled 40 
counter reset arrangement that closely resembles the 
reset construction previously depicted in Figs. 7G and 
7H and again in Figs. 8E and 8F. As seen in Fig. 9C, 
the counter wheel stop projection 168 has moved 
counterclockwise and has contacted the counter body 45 
stop projection 169, thus locking up the counter and 
trigger system (not shown) completely so that further 
medication doses cannot be delivered. At this point, 
the portals 160Aand 160B in Fig. 9Aread "00". 

Continuing with Figs. 9C and 9D, modifications 50 
which allow for reset of the two-wheeled counter in- 
clude the tapering of the counter housing 113 and the 
enlarging of the tens counter wheel 162 slightly in or- 
der to expose two edges of the tens counter wheel 
162. This tens counter wheel 162 is moved further 55 
away from the units driver counter wheel 1 61 and the 
dog 164 is lengthened to compensate for the greater 
distance between the gear teeth 165 and also for the 



increased rotational distance required each time the 
tens counterwheel 1 62 is required to move. The coun- 
ter reset stop projection 170, rising upwardly from the 
floor 1 44 of the counter housing 1 1 3, aids in the coun- 
ter reset operation in the same manner as described 
in connection with Figs. 7G and 7H. Further modifi- 
cations include, as shown in Fig. 7H, the addition of 
the hollow cylindrical extension 174 to the cover 143 
of the counter housing 113 to receive the shaft 175 of 
the tens counter wheel 162. As seen in Fig. 9D, this 
shaft 175 projects part way into the hollow cylindrical 
extension 1 74 and rests against the coiled compres- 
sion spring 173 in the same manner as seen in Fig. 
7H. 

Resetting the counter involves several steps for 
this ninth embodiment. Initially, as seen in Figs. 9C 
and 9D, the patient lifts the exposed portions of the 
tens counter wheel 162 against the pressure of the 
coiled compression spring 173 in order for the gear 
165 to clear contact with the dog 164 attached to the 
underside of the units driver counter wheel 161. The 
tens counter wheel 162 is then turned clockwise with 
a series of repeated lifting and turning actions until 
the counter wheel stop projection 168 contacts the 
counter reset stop projection 1 70. The lifting pressure 
applied by the patient is then released and the tens 
counterwheel 162 drops into its original starting pos- 
ition due to the pressure exerted by the coiled com- 
pression spring 173. The digit "8" has now moved to 
the space previously occupied by the digit "0" and the 
counter wheels 161 and 162 are in position to begin 
a new count down of "80" medication doses contained 
in the replacement medication canister 1 3 of Fig. 9B. 

Figs. 10A-10E introduce a tenth embodiment in 
which the previously described plunger-type trigger 
120 is utilized with a new pin-type drive head device 
220 to activate a single-wheeled counter device. The 
pin-type drive head device 220 may also be inter- 
changed with the dog-type drive head device 1 80 pre- 
viously discussed in connection with the seventh and 
eighth embodiments shown in Figs. 7D and 8C, re- 
spectively. 

This single-wheeled counter device of Figs. 10A- 
10E may be constructed as a part of either the man- 
ufacturer's dispenser system 10 or the "slip-on" coun- 
ter sleeve device 1 00. Furthermore, this single-whee- 
led counter device may be either the disposable type 
or the reusable type, if the manufacturer offers re- 
placement medication canisters 13. 

Alternatively, as shown in Fig. 2Aonly, the inde- 
pendently constructed counter housing 213 and the 
support column 214 may be attached either to the dis- 
penser system 1 0 or the cou nter sleeve device 1 00 by 
the contact-type adhesive 205. 

Fig. 1 0A depicts a front elevational view of either 
the modified manufacturer's dispenser system 10 or 
the counter sleeve device 100 with the support col- 
umn 114, the medication canister 13, and the plunger- 
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type trigger 120 evident. The cover 143 of the counter 
housing 11 3 contains a pie-shaped portal 1 94 expos- 
ing a partially hidden counter wheel 191 set at a rep- 
resentative initial starting count of "40" safe medica- 
tion doses indicated opposite a triangular pointer 193. 
A red warning zone is shown partially exposed on the 
face of the counter wheel 191. The function of this 
warning zone is discussed later in regard to Fig. 10D, 
along with the operation of the counter wheel stop 
projection 168 and the body stop projection 169 
shown in phantom lines. 

Fig. 10B depicts an enlarged partial side eleva- 
tional view of a complete counter wheel activator sys- 
tem including the plunger-type trigger 120, the sup- 
port column 114, the connecting box 187, the drive 
head connector 189, and the newly introduced pin-ty- 
pe drive head device 220. All subcomponents not 
identified herein are constructed and operated in the 
same manner as those elements depicted in Fig. 8C 
showing the eighth embodiment. 

Returning to Fig. 10B, one can see how the drive 
head connector 189 connects to the pin-type drive 
head device 220. A beveled drive pin 221 projects out- 
wardly from the device 220 and rests against one of 
a plurality of gear teeth 192 cut into the back side of 
the counter wheel 191. 

Referring to the enlarged view of details in Fig. 
1 0C, the beveled drive pin 221 , constructed with two 
keys 223, is installed in two key slots 224 extending 
partially into the drive head body 222 of the pin-type 
drive head device 220. While one end of the beveled 
drive pin 221 is free and extends out of the drive head 
body 222, the opposite end of the beveled drive pin 
221 rests against a compressed coil spring 226. The 
outward movement of the beveled drive pin 221 is lim- 
ited by the contact of the two keys 223 with an instal- 
led cap 225. The two keys 223 also provide for con- 
sistent alignment of the beveled drive pin 221 inside 
the drive head body 222 as well as for consistent 
alignment of the beveled drive pin 221 with the gear 
teeth 192 shown in Fig. 10B. 

Continuing with Fig. 10B, the amount of clock- 
wise movement of the counter wheel 191 and the 
amount of meshing of the beveled drive pin 221 with 
the gear teeth 192 are controlled by two structural va- 
riables. The first variable factor is the distance of the 
pin-type drive head device 220 from the center of the 
counter wheel 191. The greater the distance from the 
center, the less the counter wheel 191 moves for each 
downward movement of the pin-type drive head de- 
vice 220. The second variable factor is the size of a 
pre-determined gap 190 between the bottom tip of 
the vertical trigger shaft 1 23 and the upper end of the 
drive head connector 189. 

As the size of the gap 190 increases, the tip of the 
vertical trigger shaft 123 moves a greater distance 
downwardly before making contact with and moving 
the drive head connector 189 and the attached pin-ty- 



pe drive head device 220. This arrangement results 
in less downward movement of the pin-type drive 
head device 220 and reduces the clockwise move- 
ment of the counter wheel 191. 
5 Continuing with Fig. 10B, to deliver the first med- 

ication dose, the patient depresses the concave disk 
122 and the medication canister 13. This depressing 
action results in the vertical trigger shaft 123 moving 
downwardly, first closing the gap 190, then pushing 
w the drive head connector 1 89 and the attached pin-ty- 
pe drive device 220 downwardly for the remainder of 
its travel. When the pin-type drive device 220 moves 
downwardly, the extended beveled drive pin 221 like- 
wise moves downwardly against the gear 192 and ro- 
ts tates the counter wheel 191 one position clockwise. 
Referring back to Fig. 10A, the count in the portal 
194 will indicate a decrease in the number of safe 
medication doses re- maining from "40" to an uniden- 
tified dashed mark representing "39", now opposite 
20 the triangular pointer 193. The counter wheel stop 
projection 168 likewise will have rotated one position 
clockwise. 

Returning to Fig. 1 0B, upon the release of the pa- 
tient-applied pressure, the concave disk 122 rises 

25 due to the upward movement of the medication can- 
ister 13 returning to its rest position, thereby raising 
the vertical trigger shaft 123 to its normal rest posi- 
tion. The drive head connector 189 also rises, due to 
the pressure of the contracting coil spring 188, until 

30 keys 186 reach the top end of the key slots 126. This 
action is possible because the coil spring 188 is at- 
tached at one end to the bottom of the drive head con- 
nector 1 89 and is attached at the other end to the bot- 
tom of the connecting box 187. The beveled drive pin 

35 221, while moving upwardly, recedes into the drive 
head body 222 as it rides up the slope to the following 
gear tooth 192. Upon reaching the apex of the gear 
tooth 192, the beveled drive pin 221 suddenly moves 
outwardly due to the pressure applied by the com- 

40 pressed coil spring 226, thereby placing the beveled 
drive pin 221 in position again to turn the counter 
wheel 1 91 and to record the next medication dose de- 
livery. 

As depicted in Figs. 10D and 10E, the counter 
45 wheel 191 becomes "locked up" after the delivery of 
40 medication doses, as visually indicated by the digit 
"0" residing opposite the triangular pointer 193, and 
also as visually indicated by the highly noticeable red 
warning zone exposed in the right half of the portal 
50 1 94. At this point, the counter wheel stop projection 
168, initially in contact with the left side of the fixed 
counter body stop projection 169, has moved clock- 
wise nearly one revolution and now rests in contact 
with the right side of the fixed counter body stop pro- 
55 jection 169. Thus, the counter wheel 191 can no lon- 
ger move clockwise and the entire counter system is 
"locked up". 

Referring back to Fig. 10B, one sees that the pin- 
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type drive device 220 and the drive head connector 

189 can no longer move downwardly. The plunger-ty- 
pe trigger device 1 20 can move downwardly, but only 
a limited amount, depending on the size of the gap 

1 90 employed for a specific numerical capacity of the 
counter wheel 191. The net result is that the medica- 
tion canister 13, in contact with the underside of the 
concave disk 122, cannot be depressed to a point 
where it can dispense a forty-first dose of medication. 
The disposable dispenser system 10 and the counter 
sleeve 100, if utilized, are then discarded by the pa- 
tient and replaced. 

Figs. 10D and 10E depict modifications to allow 
a patient to reset and reuse a single-wheeled counter 
after the previously described "lock-up" condition oc- 
curs. Fig. 10D depicts a front elevational view of the 
counter housing 113, the width of which has been de- 
creased in order to expose two edges of the counter 
wheel 191. The results of the previously described 
"lock-up" condition are evidenced by the remaining 
dose count of "0" opposite the triangular pointer 193 
and by the red warning zone now showing in the right 
half opening in the portal 194. The contact of the 
counter wheel stop projection 1 68 with the f ixed coun- 
ter body stop projection 169, as the immediate cause 
of the lock-up" condition, is evident in hidden view, 
as well as in the side view of Fig. 10E. 

Continuing with Fig. 10E, another modification of 
this tenth embodiment is a hollow cylindrical exten- 
sion 195 which is added to the cover 143 of the coun- 
ter housing 113. A shaft 196 of the counter wheel 191 
extends into the hollow cylindrical extension 195 and 
rests against a coiled spring 197. 

Returning to Fig. 10D and also continuing with 
Fig. 10E, to reset the counter wheel 191 to the initial 
starting number of "40" doses, the patient utilizes a 
thumb and an index finger to lift the counter wheel 

1 91 in order to raise the counter wheel stop projection 
168 clear of the counter body stop projection 169. Re- 
ferring back to Fig. 10B, one sees that this lifting ac- 
tion also raises the gear teeth 1 92 clear of the beveled 
drive pin 221. 

Returning to Figs. 10D and 10E, the patient then 
turns the counter wheel 191 clockwise for a short dis- 
tance, lines up the count of "40" with the triangular 
pointer 193, and then releases the counter wheel 191 
so that the wheel 191 is now forced into its original 
starting position due to the pressure applied by the 
coil spring 1 97 pushing outwardly on the end of the 
shaft 196. 

Referring to Fig. 1 0A, the counting system is now 
ready to record doses dispensed either from a re- 
placement medication canister 13 installed within the 
existing dispenser system 10 or from the existing slip- 
on counter sleeve device 100 attached to a new dis- 
penser system 10. 

Figs. 11A-11E introduce an eleventh embodi- 
ment in which the lever-type trigger device 150 and 



the pin-type drive head device 220 attached thereto 
are utilized in conjunction with the manufacturer's 
modified dispenser system 10 to activate a single- 
wheeled mechanical counter device similar to the 
5 type shown in Fig. 10. Practically all of the construc- 
tion and operations involved herein have been depict- 
ed and discussed previously with respect to Figs. 2A- 
10E that will be referenced whenever necessary. 
Fig. 11 A depicts a front elevational view of the 
w manufacturer's modified dispenser system 1 0 includ- 
ing the attached counter housing 113 with the cover 
143 containing the portal 194 through which the 
clockwise rotating counter wheel 191 is exposed. The 
face of the counter wheel 191 contains numerical dig- 
is its representing the number of safe doses remaining 
in the pressurized medication canister 13. The repre- 
sentative starting safe medication dose of "40" is in- 
dicated on the counter wheel 191, as seen through 
the portal 1 94 opposite the triangular pointer 1 93. The 
20 red warning zone is also partially evident in the portal 
194. In hidden view, there is shown by the phantom 
lines the counter wheel stop projection 168 attached 
to the reverse face of the counter wheel 191. The 
wheel stop projection 168 is also shown in the starting 
25 position in contact with the left side of the counter 
body stop projection 1 69 which rises vertically from 
the floor 144 of the counter housing 113. Also, in 
phantom lines to indicate a hidden view, there are the 
lever-type trigger device 150, the vertical shaft exten- 
30 sion 1 82, and the attached pin-type drive head device 

220 which turns the counter wheel 191 the equivalent 
of one digit clockwise each time that the canister 13 
is depressed to dispense medication. Offsetting the 
lever-type trigger device 150 from the center of the 

35 counter wheel 191 is one method of controlling the 
clockwise rotation necessary for various dose count 
totals. In other words, the farther the offset from the 
center, the less the counter wheel 1 91 moves incre- 
mentally and vice versa. Referring to Fig. 11 B, the 
40 other method of controlling the clockwise rotation of 
the counter wheel 191 is to change the length of the 
external leg of the lever-type trigger device 150. In 
other words, the shorter the external leg of the device 
150, the less upward movement results for each de- 
45 pression of the medication canister 13 and vice versa. 
Fig. 11 B depicts an enlarged side elevational 
view of details of the lever-type trigger device 150, 
originally described in detail in connection with Fig. 
7D where it was shown to be operated with the attach- 
so ed dog-type drive head device 180. Returning to Fig. 
11 B, the dog-type drive head device 180 has been re- 
placed with a pin-type drive head device 220, the con- 
struction of which is detailed in Fig. 11 C. Continuing 
with Fig. 1 1 C, the drive head body 222 of the pin-type 
55 drive head device 220 is constructed with a hollow 
keyed opening 224 to receive the beveled drive pin 

221 with two attached keys 223. The inner end of the 
beveled drive pin 221 rests against the coil spring 226 
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that compresses when the beveled drive pin 221 
moves inwardly. Outward movement of the beveled 
drive pin 221 is limited due to the contact of the two 
keys 223 with the installed cap 225. The two keys 223 
also provide the beveled drive pin 221 with stability 
during operation. Returning to Fig. 11 B, while at rest, 
the extended beveled drive pin 221 remains in contact 
with one of the gear teeth 192 cut into the back side 
of the counter wheel 1 91 . 

The operation of this eleventh embodiment will 
now be described with initial reference to Figs. 11A 
and 11 B. During the dispensing of the initial medica- 
tion dose, the patient depresses the canister 13, mov- 
ing the metal sealing ring 154 downwardly against the 
internal leg of the lever-type trigger device 150. This 
movement causes the external leg of the lever-type 
trigger device 150, the shaft extension 182, and the 
attached pin-type drive head device 220 to move up- 
wardly, thus causing the beveled drive pin 221 to 
move the gear tooth 192 and to rotate the counter 
wheel 191 one position clockwise. Referring to Fig. 
11 A, this movement results in the unidentified dash- 
ed mark representing "39" rotating clockwise to re- 
place the original digit "40" opposite the triangular 
pointer 193. This rotational action also results in the 
attached counter wheel stop projection 168 moving 
one position clockwise. Returning to Fig. 11 B, at the 
end of the dispensing of the initial medication dose, 
the patient releases his or her finger pressure, thus al- 
lowing the medication canister 13 and the attached 
sealing ring 154 to rise to the normal rest position. The 
coil-type spring 155 exerts a downward pressure on 
the external leg of the lever-type trigger device 150, 
thereby causing the internal leg to move upwardly 
and to remain in continuous contact with the under- 
side of the sealing ring 154. Conversely, the external 
leg of the lever-type trigger device 1 50, the shaft ex- 
tension 182, and the attached pin-type drive head de- 
vice 220 move downwardly, thus causing the beveled 
drive pin 221 to recede into the drive head body 222 
and to compress the coil spring 226 as the beveled 
drive pin 221 rides down the slope to the next gear 
tooth 192. Upon reaching the next gear tooth 192, the 
beveled drive pin 221 is moved outwardly due to the 
pressure applied by the compressed coil spring 226 
and is now ready for the next medication dose to be 
dispensed. Routine removal and replacement of the 
medication canister 1 3 for maintenance will not affect 
adversely the existing alignment of the beveled drive 
pin 221 with the gear tooth 192. The lever trigger stop 
1 58 restricts the downward movement of the external 
leg of the lever-type trigger device 150 which would 
normally continue to move downwardly due to the 
pressure applied by the coil-type spring 155. The un- 
restricted downward movement of the external leg of 
the lever-type trigger device 150 could result in a pos- 
sible miscount due to one or more gear teeth 1 92 be- 
ing skipped if the lever trigger stop 158 is not used. 



Referring back to Fig. 11 A, "lock-up" of the coun- 
ter wheel 1 91 occurs after 40 safe doses of medica- 
tion are delivered and the counter wheel stop projec- 
tion 168 has rotated clockwise into contact with the 

5 right side of the counter body stop projection 169. 
Moving to Fig. 11 B, a 41st dose of medication cannot 
be dispensed because the external leg of the lever- 
type trigger device 150 and the attached pin-type 
drive head device 220 can no longer move upwardly 

w and thus cannot turn the counter wheel 191 clock- 
wise, nor can the internal leg of the lever-type trigger 
device 150, in contact with the bottom of the sealing 
ring 1 54, move downwardly. As a consequence of the 
"lock up" of the counter wheel 191, the medication 

15 canister 13 will no longer move downwardly as a re- 
sult of patient-applied pressure to the top thereof. The 
complete dispenser system 1 0 and the counter device 
are then replaced. 

Figs. 11Dand 11 E jointly depict minor modifica- 

20 tions of the eleventh embodiment to allow for a single- 
wheeled counter to be reset and reused after the pre- 
viously described "lock-up" condition occurs for the 
counter wheel 191. Fig. 11 D depicts a front elevation- 
al view of the counter housing 113, the width of which 

25 has been decreased in order to expose two edges of 
the counter wheel 1 91 . The digit "0" is opposite the tri- 
angular pointer 193 and a red warning zone fills the 
right half of the portal 194. The contact of the counter 
wheel stop projection 168 with the fixed counter body 

30 stop projection 169, which contact is the cause of the 
"lock-up" condition for the counter wheel 191, is evi- 
dent in hidden view as well as in the side view of Fig. 
11E. 

Continuing with Fig. 11E, another modification of 

35 the eleventh embodiment is the addition of the hollow 
cylindrical extension 1 95 to the cover 143 of the coun- 
ter housing 113. The shaft 196 of the counter wheel 
191 extends into the cylindrical extension 195 and 
rests therein against the coiled spring 197. 

40 Returning to Fig. 11 D, to reset the counter, the 

patient I if ts the cou nter wheel 1 91 to raise the cou nter 
wheel stop projection 168 over the counter body stop 
projection 169. Referring back to Fig. 11 B, one can 
see that the lifting action also raises the gear teeth 

45 1 92 over the constrained beveled drive pin 221 . Re- 
turning to Fig. 11 D, the patient then turns the counter 
wheel 191 clockwise, lines up the digit "40" with the 
triangular pointer 193, and then releases the counter 
wheel 191 which now drops into its original starting 

so position, ready to record the number of safe medica- 
tion doses dispensed from the replacement canister 
13 shown in Fig. 11 A. 

Figs. 12A-15 depict three methods of attaching 
the counter devices directly onto a manufacturer's 

55 medication dispenser system 10. The counting devic- 
es, which record the number of medication doses dis- 
pensed, are user-activated and operate in conjunc- 
tion with, but are independent of, the actual dispens- 
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ing of the medication. The counting devices, with eith- 
er minor changes in or deletion of various compo- 
nents, are constructed and operated in the same 
manner as those devices described in the preceding 
11 embodiments covering Figs. 2A-11E. 

To refresh the reader's recollection, the counter 
housing 113, first identified in Fig. 2A, was construct- 
ed as part of the slip-on counter sleeve device 100 
and, again identified in Fig. 4B, was constructed as 
part of the manufacturer's modified dispenser system 
10. In Figs. 12A-12D, the contents of an independent- 
ly constructed counter housing 213 include the elec- 
tronic counter device 130, first generally identified in 
Fig. 2D and again identified in schematic detail in 
Figs. 5Aand 5C. 

Fig. 12A depicts a front elevational view of the 
twelfth embodiment in which a counter housing 213 
is mounted, for example, on the front face of the dis- 
penser body 12 of the manufacturer's dispenser sys- 
tem 10. In Fig. 12A, there are illustrated the following: 
the LCD counter display 131, the general location of 
the electronic counter device 130, the count reset mi- 
croswitch 139, and the relocated dose count micro- 
switch 135 extending outwardly through a watertight 
opening located on the top of the counter housing 
213. An attachment bar 201 is constructed as part of 
each side wall of the counter housing 21 3 to which an 
expandable strap 202 is attached to secure the coun- 
ter housing 213 to the dispenser body 12. 

Fig. 1 2B depicts a top plan view of the twelfth em- 
bodiment and details the first method of attaching the 
counter housing 213 to the dispenser body 12. The 
rear outside wall 212 of the counter housing 213 is 
contoured to match an exterior outside wall of the dis- 
penser body 1 2 at an intended point of mounting. Two 
external attachment bars 201 , also shown in Fig. 12A, 
each receive a pair of hook clasps 203 connected to 
the expandable strap 202. When stretched around 
the dispenser body 12, the strap 202 supplies suffi- 
cient pressure to create the necessary friction to hold 
the counter housing 213 in position. Installation of the 
counter housing 213 involves the user grasping the 
dispenser body 12 with fingers of one hand while 
holding the counter housing 213 in place with the 
thumb of the same hand. With the other hand, the 
user attaches the first hook clasp 203 to one of the 
two attachment bars 201, then stretches the strap 
202 around the dispenser body 12, and connects the 
second hook clasp 203 to the other of the two attach- 
ment bars 201. 

Fig. 12C depicts an enlarged top plan view of the 
twelfth embodiment and a second method of attach- 
ing the counter housing 21 3 to the dispenser body 12. 
The contact-type adhesive 205, initially shown in Fig. 
2 A, is applied to the contoured rear outside wall 212 
of the counter housing 213. If attached by the manu- 
facturer, the counter housing 213 is placed directly 
onto an outside wall of the dispenser body 12 for a 



permanent installation. If attached by the user, the 
contact-type adhesive 205 is covered with a plastic 
film 206. Upon receipt the user peels off the plastic 
film 206, then presses the contact-type adhesive 205 

5 against the dispenser body 12 at a predesignated lo- 
cation, thereby effecting a permanent installation. 

Fig. 12D depicts an enlarged top plan view of the 
twelfth embodiment and a third method of attaching 
the counter housing 213 to the dispenser body 12. 

w This method utilizes a self-adhering, pre-sized VEL- 
CRO ® brand hook and loop fastener. Installation is 
carried out by removing the plastic film 206 (not 
shown in Fig. 12D) covering the contact-type adhe- 
sive 205 (also not shown in Fig. 12D) located on the 

15 back of a loop-type component strip 207, then press- 
ing the strip 207 onto the outside wail of the dispenser 
body 12 at a designated location. The plastic film 206 
(not shown) is then removed from the back of a hook- 
type component strip 208 and the adhesive side of 

20 the strip 208 is applied to the contoured rear outside 
wall 212 of the counter housing 213 and pressed into 
place. The placing of the hook-type component strip 
208 in contact with the loop-type component strip 207 
completes the installation cycle. An additional supply 

25 of self-adhering loop-type component strips 207 al- 
lows the user to transfer the counter housing 213 to 
multiple replacement dispenser systems 10 if the 
electronic counting device 130 shown in Fig. 12A is 
intended for reuse. 

30 Continuing with Fig. 12A, activation of the elec- 
tronic counter device 130 is done by the user placing 
the thumb on the underside of the counter housing 
213 and the index finger on the top of the counter 
housing 213. Then, the user presses downwardly on 

35 the dose count microswitch 135 with the index finger, 
thereby closing the microswitch 1 35 and effecting a 
reduction of "1" from the number of safe doses of 
medication shown by the LCD counter display 131. 
The user then releases the finger pressure and notes 

40 the number of safe doses remaining as indicated on 
the LCD counter display 1 31 . If either at least "1 " dose 
remains or if the LCD counter display 1 31 blinks "000" 
off and on for a preprogrammed number of times, e.g. 
ten, the user proceeds with the dispensing of either 

45 the next or the last safe medication dose, as shown 
in Fig. 1C. 

Returning to Fig. 12A, if the user notes a perma- 
nent nonblinking display of "000" on the LCD counter 
display 131 indicating no safe doses remaining, and 

so the manufacturer's dispenser system 10 is intended 
for a single cycle use only, then the complete dispens- 
er system 10, the counter housing 213, and the con- 
tained electronic counter device 130 are discarded. If 
the electronic counter device 130 is intended for re- 

55 use, i.e. replacement medication canisters 13 are 
available, the count reset switch 139, installed 
through a water tight seal in the right side wall of the 
counter housing 213, is operated. To operate the 
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count reset switch 139, the user places the thumb on 
the opposite left side wall of the counter housing 213, 
presses inwardly on the count reset switch 139 with 
the index finger, and then releases the finger. This ac- 
tion will reset the LCD counter display 131 to the orig- 
inal starting count as depicted in Fig. 5C. The user will 
then either replace the medication canister 1 3 and be- 
gin a new count-down sequence or reattach the ex- 
isting counter housing 213 with the enclosed elec- 
tronic counter device 130 on a manufacturer's new 
dispenser system 10. Figs. 5A and 5C are detailed 
schematic drawings of the electronic counter device 
130, its components, advantageous features, and 
user-operating procedures. 

Figs. 1 3A and 1 3B depict the mounting and oper- 
ating procedures for two independently, user- 
activated, three- wheeled, disposable and reusable 
counting systems. Fig. 13A depicts a front elevational 
view of a thirteenth embodiment of the disposable 
counter housing 213 being mounted on an exterior 
wall of the dispenser body 12 and containing the 
three-wheeled counter system first depicted in Fig. 
7B. Fig. 7B showed the interaction of the three coun- 
ter wheels, gears and dogs necessary to record each 
medication dose delivery. Fig. 7B also showed the 
structural arrangement resulting in counter "lock-up" 
wherein the units drive counter wheel 161 cannot be 
moved clockwise after dispensing the limit of a man- 
ufacturer's identified safe doses contained in the 
medication canister 13. 

In Fig. 13A, the counter housing 21 3 is cut inward- 
ly on the lower left side to expose a portion of the units 
drive counter wheel 161. The cut-out portion allows 
the user to manually turn the units counter drive 
wheel 161 clockwise one digit with a finger or thumb 
prior to delivering a dose from the medication canister 
13. This action reduces the count in the portals 160 
by "1". 

Returning to Fig. 7B in reference to Figs. 13Aand 
13B, after the total number of safe doses of medica- 
tion are dispensed, for example "100", the counter 
wheel stop projection 168 on the back of the hundreds 
counter wheel 163 will be in contactwith the body stop 
projection 169. As shown in Fig. 7B, the user will be 
unable to turn the units driver counter wheel 161 
clockwise any farther with the finger, thereby reinforc- 
ing the visual reading of "000" safe doses remaining, 
as indicated in the portals 1 60 in Fig. 1 3A. Thereafter, 
the disposable dispenser system 10 and the attached 
counter housing 213 with its contents are discarded. 

Fig. 13B depicts a front elevational view of a 
modified thirteenth embodiment of the reusable 
counter housing 213 containing the three-wheeled 
counter system first depicted in Figs. 7G and 7H. The 
counter housing 213 is attached to the outside wall of 
the manufacturer's dispenser body 12 utilizing one of 
the three methods depicted in Figs. 12B, 12C or 12D. 
The counter housing 213 is cut inwardly on the lower 



left side to expose a portion of the units drive counter 
wheel 161 in a manner similar to Fig. 13A. Also, the 
upper end of the counter housing 213 is tapered in- 
wardly on two sides to expose the hundreds counter 

5 wheel 163 in a manner similar to Fig. 7G. Returning 
to Fig. 13B, the user turns the exposed units drive 
counter wheel 161 clockwise with either a finger or a 
thumb prior to the delivery of each dose from the 
medication canister 13. This action and succeeding 

w manual actions reduce the count of remaining safe 
doses of medication indicated in the portals 160 until 
"000" is displayed and counter "lock-up" occurs. The 
detailed illustration of counter "lock-up", wherein the 
counter wheel stop projection 168 contacts the body 

15 stop projection 169, and the operation of the counter 
reset feature are shown in Figs. 7G and 7H. 

Fig. 13A depicts a front elevational view of the 
first method of attaching the counter housing 213, 
having the three-wheeled disposable and reusable 

20 counter system, to the manufacturer's dispenser 
body 1 2. There are four attachment bars 201 with two 
attached to either side of the counter housing 213 for 
stability due to the size of the counter housing 213. 
Two stretchable bands 202 with attached hook clasps 

25 203, normally connected to the four attachment bars 
201 , are not shown. Refer to Fig. 1 2Aand 1 2B for con- 
struction and installation details relating to the bands 
202 and the hook clasps 203. Refer to Fig. 12C for a 
second method of attachment utilizing adhesives. 

30 Referto Fig. 12Dforathird method of attachment util- 
izing a hook and loop fastener. 

Figs. 14A and 14B, respectively, depict front ele- 
vational views of a fourteenth embodiment and a 
modified fourteenth embodiment of a manually oper- 

35 ated, disposable and reusable, two-wheeled counter 
system first identified in Figs. 9A-9D. 

In Fig. 14A, a disposable two-wheeled, manually 
operated, counter system is contained in a counter 
housing 21 3 that is attached to the dispenser body 12 

40 of the manufacturer's dispenser system 1 0. A lower 
left portion of the counter housing 213 is cut back to 
expose a portion of the units driver counter wheel 
1 61 . The user activates the counter system by first ro- 
tating the units driver counter wheel 161 clockwise 

45 with a finger or thumb prior to dispensing a dose from 
the medication canister 13. The mechanical counting 
process leading to eventual counter "lock-up" was de- 
picted in Figs. 9A and 9B. Returning to Fig. 14A, the 
counter housing 213 and the contained two-wheeled 

so counter system, as well as the dispenser system it- 
self, are discarded after the count in the portals 160 
reaches "00". 

Fig. 14B depicts a modified fourteenth embodi- 
ment including a reusable two-wheeled counter sys- 

55 tern with the counter housing 213 being attached to 
the manufacturer's dispenser body 12. A portion of 
the counter housing 21 3 is cut away to allow the user 
to activate the countdown in the same manner as 
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shown in Fig. 14A. An upper portion of the counter 
housing 213 is tapered inwardly to expose two sides 
of the tens counter wheel 162 in the same manner 
shown in Fig. 9C. The construction and operation of 
the counter reset, after counter "lock-up" has occur- 5 
red, was depicted in Figs. 9C and 9D. 

The attachment of both the disposable counter 
system shown in Fig. 14A and the reusable counter 
system shown in Fig. 14B with the two-wheeled coun- 
ter housing 213 being connected onto the manufac- w 
turer's dispenser body 12 utilizing the stretchable 
band 202 was depicted in Fig. 12B. Attachment util- 
izing contact-type adhesives was depicted in Fig. 
12C, while the use of a hook and loop fastener was 
depicted in Fig. 12D. 15 

Fig. 15 depicts a user-actuated, single-wheeled 
counter device which is a fifteenth embodiment hav- 
ing the counter housing 213 mounted on the manufac- 
turer's dispenser body 12. The single-wheeled coun- 
ter device was first depicted in Fig. 10A wherein the 20 
construction and operations were shown. The elimin- 
ation of the automated plunger-type trigger device 
120 and its related components depicted in Fig. 10B 
from this fifteenth embodiment allows for a single 
construction to function in both the disposable and 25 
the reusable mode. 

Returning to Fig. 15, a portion of the left side of 
the counter housing 213 is removed to expose a por- 
tion of the counter wheel 191. Prior to dispensing a 
dose from the med ication canister 1 3, the user moves 30 
the counter wheel 191 clockwise with a finger or 
thumb to reduce the count displayed in the portal 1 90 
opposite to the triangular pointer 1 93, by one digit. For 
the initial dose of medication, the thirty-ninth dashed 
line replaces the number "40" opposite the triangular 35 
pointer 193. At the same time, the counter wheel stop 
projection 168, attached to the underside of the coun- 
ter wheel 191, moves clockwise away from the left 
side of the counter body stop projection 1 69 that rises 
upwardly from the floor 144 of the counter housing 40 
213. At the completion of "40" doses of medication, 
the digit "0" appears opposite the triangular pointer 
1 93 and the lower half of the portal 1 90 displays a red 
zone as an additional warning of the need for a re- 
placement medication canister 1 3. The counter wheel 45 
stop projection 168 will have moved clockwise almost 
one full revolution and will be in contact with the right 
side of the counter body stop projection 1 69. The user 
is unable to turn the counter wheel 1 91 clockwise any 
further, signifying that the total number of manufac- 50 
turer-designated safe doses of medication in the can- 
ister 13 have been dispensed. If the single- wheeled 
counter system either is to be reused with a new re- 
placement medication canister 13 or is to be transfer- 
red to a new dispenser system 10 as previously de- 55 
picted in Figs. 12B and 12D, the user turns the coun- 
ter wheel 191 counterclockwise with a finger or thumb 
until the wheel counter stop projection 168 returns al- 



most one full revolution to its original starting position 
and is again in contact with the left side of the counter 
body stop projection 169. The counterclockwise 
movement also places the original safe dose count of 
"40" for the new medication canister 13 opposite to 
the triangular pointer 193 next to the portal 190. The 
single-wheeled counter system is now ready to com- 
mence a new countdown sequence. 

Attachment of the single-wheeled counter hous- 
ing 213 to the manufacturer's dispenser body 12 with 
the stretchable strap 202 was depicted in Fig. 12B. 
Attachment utilizing the contact-type adhesive 205 
was depicted in Fig. 12C while attachment with the 
hook and loop fastener was illustrated in Fig. 12D. 

To summarize, the dispenser system 1 0 delivers 
a number of safe doses from the pressurized and me- 
tered medication canister 13 via the dispenser body 
12 to a patient. The improvement includes either the 
electronic counter device 1 30 or one of the wheeled 
mechanical devices for accurately determining the 
number of safe doses delivered from the medication 
canister 13. Also, a warning device alerts the patient 
either by a visual signal via electronic and mechanical 
devices, or by an audible signal via an electronic de- 
vice, or by a tactile signal via a mechanical device, or 
by a combination of such signals, about an impending 
and then a final exhaustion of the number of safe 
doses delivered from the medication canister 13. The 
improved system takes advantage of the patient-ac- 
tuated movement of the medication canister 1 3 in the 
dispenser body 12 to activate either the electronic 
counter device 130 or one of the mechanical counter 
devices. 

Alternatively, the counter device may be inde- 
pendently activated by the patient during the course 
of delivering a self-administered medication dose. 

The foregoing preferred embodiments are con- 
sidered to be illustrative only. Numerous other modi- 
fications and changes will readily occur to those per- 
sons skilled in the medical arts after reading this dis- 
closure. 



Claims 

1. Apparatus for delivering a number of doses of 
medication to a patient, including a dispenser 
(10) for delivering doses of medication from a 
pressurized canister (1 3) to a patient, 

characterised in that the apparatus in- 
cludes 

means (130,180,191) for counting the 
number of doses delivered from the medication 
canister (13); and 

means for warning the patient of impend- 
ing and/or actual exhaustion of the number of 
doses capable of being delivered from the medi- 
cation canister. 
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2. Apparatus according to claim 1 including means 
(1 00,205) for attaching the counting means to the 
dispenser. 

3. A dose monitoring device for use with a dispenser s 
(10) for delivering doses of medication from a 
pressurised canister (13) to a patient, 

characterised in that the monitoring device 
comprises: 

means (130,180,191) for counting the 10 
number of doses delivered from the medication 
canister (13); 

means (131,138,161,191) for warning the 
patient of impending and/or actual exhaustion of 
the number of doses capable of being delivered is 
from the medication canister; and 

means (100,205) for attaching the count- 
ing means to the dispenser (10) in a position for 
operation by the user during operation of the dis- 
penser to deliver a dose of medication. 20 

4. An apparatus or monitoring device according to 
any preceding claim including trigger means 
(120,150) for activating the counting means 
when a dose is dispensed, the trigger means 25 
(120,150) being adapted and positioned for oper- 
ation by the user automatically during operation 

of the dispenser to deliver a dose of medication. 

5. An apparatus or device according to any preced- 30 
ing claim when including said attachment means, 

in which the attachment means (100,205) com- 
prises a sleeve device on or in which the counting 
means (130,180,191) is mounted, the sleeve de- 
vice being adapted to fit over the dispenser (1 0). 35 

6. An apparatus or device according to any preced- 
ing claim when including said trigger means, in 
which the dispenser operates by cooperation with 

a pressurized canister by depression of the can- 40 
ister relative to the dispenser by the patient to de- 
liver a dose of medication, 

and in which the trigger means is adapted 
to be operated manually by the patient and to co- 
operate with the canister so that movement of the 45 
triggering means produces movement of the can- 
ister to deliver a dose, with automatic counting of 
the dose. 



(130,180,191) is adapted to store a number rep- 
resenting the number of doses capable of being 
delivered by the medication canister, and the 
counting means is arranged to reduce the num- 
ber stored upon activation of the counting means 
in response to delivery of one or more doses. 

9. An apparatus or device according to claim 8 in 
which the warning means is arranged to give a 
first visual and/or audible warning when the num- 
ber stored in the counting means has been re- 
duced to a first preset predetermined number, 
and to give a second visual and/or audible warn- 
ing when the number stored by the counting 
means has been reduced to a second, lower, pre- 
determined number. 

10. An apparatus or device according to any preced- 
ing claim in which there is provided means for 
locking the counting means to prevent further ac- 
tivation of the counting means after a predeter- 
mined number of counts has been activated. 



7. An apparatus or device according to any preced- so 
ing claim when not including said automatic trig- 
ger means, in which the counting means 
(130,135;191) is adapted to be activated by inde- 
pendent action of the patient at the occasion of 

the delivery of each dose of medication. 55 

8. An apparatus or device according to any preced- 
ing claim in which the counting means 
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